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(54) COLOR TONER KIT AND IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a color toner kit by which the electrophotographic characteristic of 
black toner and that of other toner are the same even in the case of performing the continuous printing of 
many sheets, each toner is made good in transfer property and the soiling of a member is restrained, and which 
does not cause fogging and is made excellent in endurance stability. 

SOLUTION: In the color toner kit, developer is black toner incorporating at least binding resin, low-softening 
point substance and carbon black, and color toner (yellow toner, magenta toner and cyan toner) incorporating at 
least the binding resin, the low-softening point substance and a colorant, the weight average molecular weight 
in molecular weight distribution measured by a GPC of the THF soluble component of the black toner, the 
yellow toner, the magenta toner and the cyan toner is a specified value, and further a specified difference exists 
between the black toner and the color toner, then a difference obtained by subtracting the content of the low- 
softening point substance in the color toner from the content of the low-softening point substance in the black 
toner is made larger than zero. 
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0 7 & jltt Lfc t <ntf#* U\ 
[0036] *&WiZt$\,\Xi&4 in- h^-. v-te> 

-/•yn k-ttHi (c J: * TOW*** 5 Jb2 3 0 HM%X'fo 

■thz.ttfX'%h* 

[0037]d£T'THF ^m^M^m £ HIT 

•r. 

[ 0 0 3 8 ] <T H F^»»«)3!BS>*f6W^*JJt 6 T 
HF^&frfcJi. 4"Oitfliffi^4>^THF^ 

arc* *jr#*> h -^/t-r^awj-^^^-f . thf? 

[00 39] b-^-^T/WO. 5 — 1. OgSrftML 

(w 1§ ) . R«m ( mutymwwmi o. 86 

HFl 0 0-2 0 0ml SrfflV^T6B§r B 1ttttiL. THF 



t*. 100 cTsmmjcasiBft l. thf wmmmim 
m*nm.-t& (w 2g ) . h^-*^»fmRtt{*fc-a 
othf c^-e* o tj&ttvmm ( w 2 g ) t -r 

[0040] 
[&1 J 

Wo 

THFW («*%) -—XI 00 



[004 1 ] *5-ht-<0fb7tPD77^jlT 
CD V >y J? X Hdffllc i S 3Rt»** 5 «»%*)ST'* h 

gfflsinm&iz&wx hi—iznmtfrfr*)^^ 

[004 2] — #7 — h-t— cof-h^b Hn75y 

[0043] *5MHfc:tJV^"rtt. ^5 -/ ? htHOf h 
7tKD77 V v 7 X U-tttBfc «fc ITFMtt 

wi snmsommxx-hit^m^ mm&. *lx 

[0044] 77?7 h-^-cTJxb^t KD75yil 

•c-cT) y./n mm izxz, imfttfi 1 5 m&%*.mx- 

[00453 -J. 7777ht-(7)f h5tHn77 

^jfflSfCOV v 7A]s-16iiiUz£ &m%&5 os«% 
[0046] *»Bgco H^-tefflv^fitflHK^bSGIMt 

V-y^X. 7-hy7y^X. MXXf/H7 7 77,^ 

[0047] *f6BBfcJ3V^tt h ^-^fcft^bSifMt 

[0048] h +-*CO{mi\^®l%tf4'Bt&%*ffiX' 
ft&b. m*7*vhmzffi&tf\,>fr%\,\ ttl* hi- 

-^ew&fcjtmmtf 2 o nm% zmtzt. mm*? 
[ o 04 9 1 *wnizm^btihimfc&wste 

GPC (Wi- = X-y 3 >7n7h/57'(-) t 
(Mw) t IS^^i ( M n ) «0Jt ( Mw/M n ) j&» 
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1. 0 — 2. OX'fo&ZbtfftZ 

[0050] znimmt&.'wmcoMw/Mnnmtf 
[oo5i] fiicMM^GP c ( 

(Mw) (M 
n ) coib ( Mw/M n ) ifl . 0 J: ^tUSMMtfH 

[0052] «tt^bS1Mt«04i««G PCfciO&tf) 

(GPCj»g*flO gf:GPC-150C (^*-* 

: GMH-HT3 0cm2jS (JKV— 
9 JK : 1 3 5°C 

i§ Iio-y^DD'sytXo. i%r-f^-y-;k 

»a il : 1 . Oml /m i n 
fiS m : 0 . 15 0 . 4mlftA 

[0053] J^LhO^frT-aO^L. tm^^FMMtiHZ 

%.t&Zblz£^X%-tii2ti&. 
[0054] *»Wfc*i^-CI±, mi1£&Wi<Mt*M 

h ^-H* & WJ-T tZb tfX' S * . $ S> icWNH 

[0055] *»^tcfcft4««:^bS1MBi^)«A* 
I1J I S K-2207 teVttLMfeSflSflrc* 

fcftottfc-JSWClt A $ fcSKOJt AS $ £ 0 . 1 

t4ICHJftK* t 2 5°C. 7M0 . 9 8 N ( 1 0 0 g ) , M 

[0056] ffift-fbSWf^lt AE#' 2 *SI"C*> I) k , 

v\ ttz. i&mtmim^iixmtino^mttbmm. 

[0057] *«W<0 h^-tCfitfflS^&*S«tt«ik L 

[00 58] ffjitr, <Kyxf-n>\ 



UlWtb'x-yU ; ^'J a-yttlg ; ,1?yxx^/MilBi ; 
sKy^l^y ;^UT5H»II; 7 9 >HMB ; xtf* 

mm ; ^i^uymm •, #v v-jvyi-v-tv •. tvixo- 
win vow y^ymm ; Gmmwmtfmmx-z 

[0059] xj-uy&jtm&ib&xi-isy 

itt". -iv^ym.. -7V^ymy^)V. ~?v4*tBi*+ 

/^y|8*SJ:^*W«J««c ; (Witf. igfcb'x/k Pi? 
t"-;K ^&#B?b'x;K^,t ^t'xjUXf/H ; ^"J 
x^-^y N 7'nb-py, 7*uycr>£ ots:^V 
yttuy <ym-.mz.lf. b-;Mf/^>y, b'x 
)V^^)V*r Y y<DX o tc^—iv?- h ym ; man. b* 
x/krffvpx— x/U, b'— ;kx^-;Wx— f/K b'x/l/^f 
V7*+frx.—7-fW)l: atb'x/i.x-f/Hi ; <7#n£b' 

[0060] xf-uy»a^a/stixf-uyay«'& 
[oo6i] mmmme&mmb tra, ±t ut 2« 

v\ CTxtf, ^'b'x/Ky-t'y, ^b'x/u-T-^^^yiO 
J: d^#^^b'^;Hk-^J ; Mm . xf-i^y^U a 
-/W^'T^ 'Jk-K xf-P>^ - UrJ-;Wi/p<^^"JU- 

-h. l, 3-y^y^-;UxX^^Ui^-h<7)J;'3 

y't-^T-'Jy, i/b'xypx— f/l^s i^'b'x;^^7 
-f K. yb'x^x^y^^^'b'x/Ht-^ISj; Hit/ 

^k LTfflV^ixS. 
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too62] m&mnmumt L-m. m&nmm# i 

0 0ft*»fc:»LT0. 0 0 1-1 OM&BAWtL 

[0063] *%w<nhi—te. mrnammtr-t^Lr 
[00 64] bi—t:nmLmzmmtih<^ttxT 
[00 6 5 3 mm, mk&mt-sm, *v- vtt&m 

tf^WXh 0 . * J TVMIC&fa. T-fe^T-fe h y 

fls, X+Vy-*9?Vi\®&m&fc, 
[00 66] h+-&]E^«tt(C$iJftp-t-^t>cOt LTT 

[00673 mm. -yuisy&xfmttm&WBkmz 

h57;^n,-}<U-h=5ri:V)4^Ty^:-'7^, 

ygg. ^XV-IL ^'JfR, SA^BL 7x'Jy7 

Xtflx— h , yy? O'vdf >-/l"XX;tfU- h^fc'COiyjf 

s^f*, 4^Ty^->7i,Jg^P#?t«$iJWi^(C*f 
4L<fflv^*U. 4*. ilBWWWWft^ftSr^v^ 

[0068] ztt^mmmmu. mmj&tt i o on 

mmzttlX. 0. 0 l~2 0f«g|5 ( <fc9*?4L<te 

o. 5~io«*»> «flrf*<oa*&v*. 

[0069] *«WteflH^ii4*feJWtt, HfeHfeflJ 



[00703 4xo-3|feJWfc LTti. m^-TV-fb^- 

n. v-f yFVsyit&fa, Tyx?*;yik&fa. 

7/AWSft. X+yit&lfa, TViUTSh-fcltfmzK 

mzti&it&imi)m^$>ti&. mwmzit. c. i. 

Pigment Yel low3, 7, 10. 12. 1 

3. 14, 15, 17. 23, 24. 60, 62. 7 

4. 75. 83. 93, 94. 9 5. 99. 1 00. 1 

01. 104. 108, 109. 110. 111. 11 
7. 1 23. 1 28, 1 29. 1 38. 1 39. 14 
7. 148. 1 50. 1 66. 1 68. 1 77. 17 
9. 180. 181. 183. 185. 191. 19 

2. 1 9 9t£*W®£JflV^*Xl». 

[0 0 7 1 3 4£, UkfAtLXC. I. Solvent 

Yel low33. 56. 79. 82. 93. 11 
2, 162. 163. C. I. Disperse Ye 
1 1 ow4 2, 64, 20 1. 2 1 htl& . 

[00723 ttz. ixmizmtx -i xn-^fJk %mz 

imx&m LTi>, t L < l4ftl«PW»ftfi*»ffl L 

xi>&\,\ 

[00733 v-eyfm&Mt LTJi. IB^TV^ 
m. y^-hfDofD-;Ht^ft. ryh^di-yy. * 

ffcaft. oxW $/y'nyft^a, y s Jmi$ 

m. ^vuyte&mtfMMti*. if*wcii, c. 

I. Pigment Red2,3,5. 6,7. 2 
3.48:2.48:3. 48:4. 57:1.81: 
1. 1 22. 146. 1 50. 1 66, 1 69. 1 7 
7, 184, 185, 202, 206, 220. 22 
1. 238. 254^C. I. Pigment Vio 

1 e t 1 9mwmzi&tL^\ 

[00743 &wizmtxwy?mw, 
mrnx-mm lx t , *> l < imm<r>wm*?mmm l 
xi>&\,\ 

[00753 *ftmzm\^tib yrymmit ix 

ii, M??vi'T-y<{ti!>MB.xZ J tcr>mmft, ryby 

*y wt&ft. ^m^mu-^it^mmmmx^ i . 

JWfcWlCtt. C. I. Pigment Bluel. 
7.15.15:1.15:2.15:3.15:4. 
6 0. 6 2. 6 6*jWCfffcfcfgfflT*4. 
[0076 3 *&. ^»(Cjefr^T>WR, £fef4£# 

arcana lt t , t l < «««ogBm»am*»ffl tr 

[0077 3 £*i4>o*fc*JH\ Jm*X«»^LIEfc:« 
14. fiflJIgl 0 0«*fB5tcWLl~2 0«*»aaniL-Cffl 

[00783 vuz*ft,wizm^i>ti& bi— zmm.-tz 
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[0079] ^mzii^X , h-h- <9»Jt2r» 

[0080] §<i iz-xmizm txh->—b rmcomum 
coo8i]*»BBteJ3^T. fii^-*-- commirm 

Ji, 5 6- 1 394 5 ^MtfcBtt^f a? 

tth^-^fS:*^, W&B83 6-1 02 3 1f^ 
m. «fBBBa5 9-5 38 5 6-^«. WBBBS5 9-6 1 

84 a^fgic^^fLTv^stsfi^^ffl^-cm^ 

L b i—Ztkfct 6 y -7-7 D -«-£i£t=tt» $ ft S ?L 

[00 8 2] LfrLfctffc, ftwcm.-&mtz*i^xii. n 
ktih b^-\m.frXis*r-r%*iiMft^*^i?. m 

tufi. mm Ltzfumm^m^M^ b i—wHmiz 

too83]«-5t, ^wmztj^xitimm^mzm 
mftm i is*-y'%ffi.m=?- b htih sett 
<7), ttM. MJ±T?co®mm&mmizii}£i\,\ - 

[0084] *S&bh*> h^-lBt*ISfc:ifiaf«^*a* 
<nmm\*Mz.. **S^*-f1f-. jH»»4rtWBKPtcJ: 



•CJSLh, HRWfcli5 0-9 O°C0)i8U£lZ&%.LXn& 

*, 9j*jRft3¥Sri»*-r«fc*r>tcactt¥. x«, sue 

K*f LT*3 0 0-3 0 0 0MMP*#tH*i: LXWS 

[0 08 5] *9tmtzm^i»til iOtfiLuM— 
14. (TEM) ^fflv^h^-^BrSH 

*^ , mitto%{m<t&w8Zftmsm*t,zft&itit t 

bi—cDftmm&Tzmz. ttimmzmttiz 
z t x-imiktmniz ft%mmTwm i tzmmz r - v 

-£ft$>ZttfX'Z&. 

[0086] xmuziswx bi—nmrnrnzMfe-tz 
gfrmttmt Lxa. immk&cox.#*~>®iiiwz 

bi—Z+tttt%lZittzimm4 O°C^I?H^4>-C'2 0 

r;^tBffiLllff« (tem) ^fflv^b^- 
mi^mm ixmmn^y b?*b £wts*#>eHH 

[0087] M^mzX 0 h^-SrMitf 
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[0088] m-gm&marwmfat lxi±. x^v 

y, a-^^-ivx^-vy, n-^^-iVx^-vy, o-y 
^)VX*j-vy, m-^f^xfi/y, p -x^-;uxj-v- 
y, 2, A-'JM-ivx^-vy , v-n-y^f-ivx^-v 

>\ p-tert-yf;Ufl/>-, p-n-'s^f^^ 
X-?-W^ N p - n -^9^)VX^-Vy . p-n-7— 
X^-U-y. p - n -^fylVX^f-Vy , p-n—Y^fyiV 

xj-uy, p h^xf-i^y.. p-7i-;i/Xfi/ 
y%WX*yyjm& l &%-m.fa : *+>VT9 VU- 

i so-rotr^r^yi'-K n-rf;i-T?yu- 

K i s o-7J-)UT7V\/-h, tert-/W 
9 f JU-h. n-T^lVT7VV- K n-^yjlT 

y'f-zl'T^yp-K n-J—)VT9 x )V—\-, y?n 
^y^T? 'JU— K ^yyVUT? yi^-K y^f 
yl/7=fX7x-hxf^ l Jl/-h, y'7>;U7*x 
7x-hXfvl/7*?yy-K 2-^yy-OM-^yx 
9 0U-h%t'<7)T9V >U&M-&&mAi¥ ; ^ f- 
;^^^'Jlx-h. X^;*??yp-K n-7*oh° 
7l^<??yk-K i s o-7°nt7k*??yU--K 
n-71-)VX99 >jy-K i s o-7+)V**9 'J U 

99VU-h. n-'v^y^^'jy-K 2-x-T- 
1V^^)V9-99')V-Y. n-^f;W^?'Jl/- 
K n-yx/l^^yy— K ^Xf^tX?!- 
V^lV^99')U-Y. y7f^7tX7x-Mf 
? ? y 1^- h & b' <?)X 9 9") JUJm&it&S.'fc ; ^ 

i-uymmmizstfrtfym^xT-jv®. ■. g*@gt-;K 

£&#SgtTx;k ^t*x/W&£cot:^/l,x*7VUgi ; 
h-;l/^f^x-f^, h"-;Uxf-;l^x-f /l^, h'-;U- 
A V/fil/X-fil-fWt'^^x-f^I, fc'x;Mf 
;l^7" h y . t'x;u^df y^T" h y . t*x;M y 7'd 

[0089] ^Wtg14*-^tt»*#:t LTli, y'X-*-y 
y^y rj-^vT 9 'J K h 'Jxf 

D y- h . f H5Xf|/y/'j3 -)UiST 9 0 U 

— K --K'jxf l/y/'J 3-;ky7^ 'J h> 1, 6 

-^**ry i Jjs—iv i JT9 y y- h , ^^y^/i^y 
3-^y'7?!Ji/-b, h y 7a tr y y ^ y 3 -^ y*r 

9Vls-h. $!WuWy9~Vzi—)V i JT9 

K 2, 2' -t'X [4- (T?yu*y • y'xh* 

7?'Jl/-b > fN5^fn-;M^yf h^7? yy 

— K xfi/y^y^-z^^^yi^-h, y'x^-y 



y^U 3— yl^yy ? 9 'J 1/- h- . h 'J x^-y y^y rj- 
)\>l/*99 y y-K f h5XfUy/ij3-;^^ 
? y y- K jfc \) x^- uy/ij3 ? ? y y— 
K 1, 3-7fyy/y3-;l/y^?^'J y-K 
1, e-'v^y^-yUv^^ui^-K ****y 

U a —)V : J* 9 9VU—b. #V7°a\z°l/y9" ) ) 
a-)V*J*99V y-K 2, 2' -VX [4- (*9 
9 Undfv- • v-'xhdf y) 7i-;P] 7n^y, 2, 
2' -t'X [4- (X9 9 0u*i' ■ ;K>Jxhdf>-) 7 
xX/H Tovn'>\ h U^^-n-;|^7°nyN°y h y^ 99 
'J K fh7^fn-;M?yf h5^t^;yi/- 
h» i/f-;^y-tfy, i^b'xyu-f 7^y y, y't'x;l/ 
x-x;Mf £#ff S i t *<t'# £ . 
[0090] «WB*'BrSfitt3i-&tt**«cS:#ifcb4^i 

[0 09 1 ] *56BJlcfcV>T. ht-C37-yx;H9 

[0092] Wilt LTte, p<^^ y/njy^^ 
rsyx^/k y;wKxx^T5yx^co*n 
# irS*#4frcoa-^* t L < (i^rgS#*frt x^-u 
y-^fiafp^^^ygsxxT-^fc^a^-* ; T9 y a 
y;^^n#xh y;wMi*flc ; ffl-ftt-zu^n** 
^n^>^#4f*: ; T9 VfUM. X 9 9 0 tV&Oiatt 

mw)\/Xyw ; T-ma~wm& ; ^fi&fDZJgSi^* 

^s; -hv&m£L#<nm^fai>L<i l i%tibxj-isy& 

%.&frtcr>mmisfc ; iityxxf^ ; x^dp^ufmr : 
^) r^y^n^w-d*, vu-fygj^a^, ism 

[0093] S^BfflfeJWi: LT(i, Mitf, 2. 2' - 
T Vt'X - ( 2 . 4 - ^ !/□- h y , 2 , 

2' -rvf^^yy^oxh'jvp. 1, r -ryt" 
x (x^n^df-yy- 1 -#)\,#-hV)U) . 2, 2' 
-rV"h"X-4-y h^f^-2, 4-y^f^A'l/DX 
h 'J rv't'X^ y 7fDX h "J ^f<07 , /SXIJ;y 
TYmm&mffiP\ : ^yV^/K^yH, ^^x 
f-;U^r h y ^<;w^df ^- H „ i>4 y To yfj 
— jK*— ^>yt Ho^sJ-dfS/H, t-7"^h 

v-;l^^dE-*yh\ 2, 4-y^on^y/^l/^ 
drvK, ^«7a-f;^;^^Syb\ 2. 2-fc*X (4, 
4- 1 -y-f/l^syl^Jf S/>-x*n^df i^/W) 7*ay-?y % 

hyx- ( t -7'f-;^;u5j-^r^) hyryy^if^ja 
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[0094] s^ra^Ms^**** 1 0 OftlgRcO 

0.5-2 0 W*»«aSftI»5&«»* t < . JUSfcTXtt. 
[ 0 0 9 5 ] ±fc , *fWreii4mfcfr ^ ^ b n-^-t 
ff*U^Rfln*i: UTliO. 0 0 1-1 5«*gflT' 
[0096] ♦SMHtefcivc, *Mfcfi^, jB 

*i"7^, *iwtr;w5-^A, ^v^s^^ 

^)V\. Kn^fS'TotT/Hr/Hs— X, xf-/Hr/l/D— 

tt) *a#*^/=.3i-y*«»i-f *>-»ffii«§lsw^if 

[00 97] 4fc, &fl«£iS&l^rn**j££JflV* 
iti^^^PJIitMflftl 0 OS 

[00983 z.tit>&%ttM0)#T* mmtitMim^ 

[0 0 9 9] ztiio£mim<mM%ttww& 
iz y o . ooi~o. i %s.®<7)9m&mizmm tx 
i> x ^ . -r n«i±i2^ftfc^^J«oBf«s^^ffl sr ffia-r 

a. 

[01003 jgHBetstt* h^-^>nffisa. 

^•C(S70-^^«^MF PIA-10001 



Vs)\,zi.-oX%.*bhix&„ 
[01013 
[1*23 

[01023 z\z\x\ r«mfc»ra»j ta-mtzti 
tz b i—n^-mcommxh o » r iamMMnim& j 

[0 1 0 3 3 *f6DBfctJ{f*R»««h^-e : P<0Dafl 

nmit^&^tmmx'b o . b +-&&m&&mt0> 

1 . 0 0 0 Sr^U fHHJBtt#|»iic*:4fiL 
[0 1 043 JlttWfcWsaSrSji: LTti. StftW 

^ttEffiB«i*4rti»*ufe>f3rysai*i omi 

Ls Z?)*iztt1&mb LTJWWStBW, »4L<JiT^ 

0. 0 2g£flP;i, ^-KfrifcS-ttS. 4MB#Si:l/C 
«. KWF»4MBWIUH-5 0ffl (xxxA^-ttR) (c 

[0 1 0 53 hi— e^»tt»l3£fc:ti, frlB^n-st 

s^u^M^fflv ^ , sssiSfo b i—m-mgtf 3 o 
oo-i Tim/ pl \b%&z:o izmmmmmzmm 
bi—m?zi ooowj±Mmt&. mm. z 

[01063 *&mn ht-«7D -^m^mm^m 

^AfcJStt&WRJBifcli. 0. 9 5 0^50. 995 
tm& U\ J: 0» * U«mM&u™J£fl2MI 
0. 96OM0. 0 4 05fc#! 

[0 1 073 ^PM&tfO ■ 9 5 0 

bi—w&mtfXK**) . m&±]iizwmb+-& 

[0 1 083 ¥%Rff^* J 0 .9 95 Sri®* 

[01093 HMfemmnmrfo . 0 4 
it, b -r-n&immmtf&fzMz , %-iKw»fk 
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[0110] mtVS-tiM&XfZJ&ft 

%mmmmt Lzmm-cz & . -«4«wiwaifc lt , 

[0111] *tc*!»!Bfc:«fflWfir*^Urfc-3V^T 
[0112] *»bb«o^^ y rttToflcMSVas 0% 

nmam&ftificomfctjmiz. >>>'*t>v? (syn 

PATEC) tttJTUfcfttfSXlS (nM<RODOS 

<HELOS>) SrfflWC, 7 -f - FXTJE7J 3 b a 
r , PR3 IJBE7J 0 . 1 b a r O^-CSI^ L£ . 

[ o 1 1 3 j u raati, {«f«38£ «fc & 5 o%& 

€1 (D) *«JSF4L<«1 5 — 6 0jiem. J:9#*L<tt 
2 5~5 0jumT£>l><rfca i J:V\ $ 4>tc*f -v U Ttt, 
5 0 %fig<0 2/3 OT<0ftg (2D/3S) <0*4^ CO 
****** #tfcL<{±5flcK%WT. J:9**L<tt 



0. l~5ffc«%T'£>&<r fc* { J£V^ 

[oii4]^<jr«5o %»g# i 5 msfearr* 

*ic{i , HBRy? xcone S £ J; h Ji# #>(i£ t te \ > 

[0115] *ArVT<r)im.bLxiz. mmmsp- 

\<n®ifiiR$ L<tii oo-i 3 ot**fcJ:^. 
[0116] *fMHC*Jwr . ffi5#M£?jrr S F - 1 
fc(4. WitfBiKfttJHHFE-SEM (S-800) 
£fflWS*5 0 0mzWk±Ltzh1—&* 1 0 0«Sf£ 

zitLxmui-i'^wmmimm'm (Luzexi 

[0117] 
[®C33 



( S F — 1 ) = 



(MXLNG) 



AREA 



X — X 1 0 0 
4 



(5^K MXLNGIja^ttSfcftfc^Sr^U ARE 

[01183 mvums f - 1 (i. ft^*.**)*** 

1 0 0#JWjrc*4. *Mr UTOS F - 1 ** 1 3 

o J; v^*&{c«. h^— ft^R&±<o^fttasjn t 
fctt»* (A) ^A-'JTWIHMMcSWJtcWSSfeAt 

[0 1191 wc, ^UT3Tfcffl^*4 

WteWfifrffc LTtt, Tlfi^ ( 1 ) XU ( 2 ) f 

MO • Fe 2 0 3 ■ • • ( 1 ) 

M • Fe 2 0 4 • • • ( 2 ) 

(sW», Mli3i, 2«Xtil»D£JK-'f:*y£* 

) 

[0 1 2 03 Mi: LTkL Mg, Al> Si, Ca. S 
c. Ti> V, C Mru Fe, Co. Ni, Cu. 
Zn, Sr, Y. Zr, Nb, Mo, Cd, Sn, B 
a, Pb&VLlUfiWfhtl* ££614, WkklW 

[01213 JJE««tt£**4*Kfc*WKffOJItt 
WflteftfcLTli, 17*9 A K Zn-Fe 

^7x5-ih, Mn-Zn-Fe^7i5'f K Ni- 
Zn-Fe^x?^, Mn-Mg-FeS7x7 / f 
K Ca-Mn-Fe|7i7^, Ca-Mg-Fe 
|7x7^h> Li-Fel7x7-fhSVCu-Zn 



[0 1 2 2 3 %h\,z, *$ftnntc*$wc. df-vurarfc: 
«Mfc*4fcfc THEO*lMKtttf>*IMfc*1* fc IX fflv > 

[01233 ma&>&Mt&fob txa. mm. a 

1 2 0 3 , S i0 2 , CaO, T i 0 2s V 2 0 5v CrO, 
Mn0 2 , a-FejOj, CoO, NiO, CuO s Z 
nO. SrO, Y,O 3 &VZr0 2 *^»f4>*l4. >Ic0 

ma^wk^msfflv^ifctT****. fc 

< tcjff 4 1 < f4'>& < fc 1 2 ttJjUKOAflMfc^ft 

[0 1 243 ji»*ib*«)*fWP!k LTii. Miar. i 
7*9 4 Yt*<l94 ~?7*94 htr-Fe 
2 0 3 » -7^^^^ S i 0 2 . -77*94 hi: A 1 2 0 
3 , 17*9 '4 hi:Ti0 2 , 17*94 htCa-Mn 
-Fel7x7^ 17*94 hiCa-MgFe^ 
7x5^ ht>W£L<m^&ZbtfX'%2>. *X%17 
*94hb^i94 h(r,m^h^mzKftb<m^ 
ZZbtfX'ZZo 

[01253 *fWBtcfflv^df -v yrara^itffl 

Z&fcsb. **rVT3T<rmM*'m#>&Zbii { X'%. & 

mvrmmz&^x t ^mit^m^mm^mz m< . 
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6. 

[0 1 263 8Mt*4MBffl*-v'JT3TSr»4*at t 
v^, *fWB(=J3^TJi» *y^-fc***«i3--K$Hft 
%-&&Zblz£ 0 Sr^^SS^^KifEfrSj, ft 

[01273 *&wiz&^x it. nmmtzmm-htz 

umm-rnkT'i*** y Ttm&'m&itis-tx 
mmzm&K < wmwj?*:* y rzmmxz tzt 

[oi 283 ^f+'j rare^sPitiBiiitcttfflsn* 

m-y^/I^f-l^ p-y p-x^- 
Jpxf-U>\ p-y-i^y-7'^x^p>-<7)#n#;2. 
•?\syimfo;T?V)Vm. T?VJVmx+JK T9 0 
JHRx^/K 7*y y/H?n-7f-/K r?y/l/»n-7* 

crtvK r^'jy^y/f^, ry y/n^y^k 

7 y V fVWt Kfy/K T y U /HB 2 - x v)V , 

7?'J;^f7'J/k ry y;Hl2-yo/krf-;K 
7*y y /l^ffi? 7 x x/K7)*n £ r y y ;Hxxf;k ; y y y 
U/HR, yyyy/H£y3-/K yyyy/Hgxf-;K y 
*yy;|/»n-7*otVK ^^^'J;Hn-7f/k y 
*y'j7HJtf V7>/k ^^"JAtn-^f*, y 
y y y ^MS Kfy/k yyy y/Hfc2-xf-^/s.4fS" 
/K ^?;'J;^xf7y;k ^^?'J;H7s^k 
y y y y ;i*^*y. f-yi^r $ y y y y 9 y ;nt j^x 

f-/P7 5 J x.+iv . X99V iim^s ¥lV<nm% X99 
'J/l'ixxf/H ; 2-t Kn^x^ry yu— 
K 2-t Kn^fyXf;M^?iJk- h ; 7y y ox 

mj/k yyy y d-mj;k ry y/prs h* ; 

t'xvpx— -f/k x^/Pfx/Px— -f7K 7nt;l/t- 
;PX— fJk n-7>/kx— x/k -{V7f;H-f 
'k /3 -y n;l^x^-/H:x^x— -r/k 7x-;Pt'X/p 
x— tvK p-^f;^7i-;H-f;K p-yu;l^7 
x x/i^x irvk p -7'nA7x-;i/X-f;k p-— 
hn7x-^b'-/kX-f^, p h^f- >-7xXyl/t' 
x;Ux-r^<75*D§ fx/kE.-— f)V ; /^yXXO^I 
xx y itSWlZmf S £ t #T'£ & . 
[0 1 2 93 cfttco^y v-{i«tt4fcttffl-&l,Ttt 

[01303 uta: a tc, *r y r are?*)** 



mmt 3 acTcwciEW s n & ; t awa l is 
a^tt^o 2 ssr&*-4*?-s*: 0 2 wxtirr&mmm 

yi^-h, xf-i^y^-y rj-;p^^yy yu-h, by 

xfi/y/ij y l/-h, f^xfl/y 

9Va-)V : J*??VV—b. l. 3-7fi/y/'j3 
—^^'y y y y w— h , h y ^< fa-^nA-y h y r 
y y u— h , h y y f-n— yuroM-y h y ^ y y y u- 
K 1, fo\rr 9 vu- n, *:*^.y 

^-;uy y a-;Py'7? UL/-K 1 . 6 -^■9-y> ? 3j- 

— ;^'ry yw— k ^yyxy^y h— ;phyryy 
u-h, ^.yyxyxy h—>vy-hyT9 y ^ 
yyxy^y h-^i^'yyy yu— ^yyxyxy 
h-^f-h^yyy y w— k /utn-^^a^y 
^"yyyyw— n, N-yt'^7x'jy, 

;UX— r;P. > ? b'x;l/X^7^ KSd'yt'x/W/1/7? 
y*Woit-&. ^il^ti. 2a«JiLh$riiS?I^LT 

m& ix ts < z 1 1 r s s t , tjtB t-Tjiia^ 
*+T«sarf * «r k t h . 

[01313 -e^fficOdr-v 'J 73 7&^0*£««0* 

yv-k ut, x^^atffi^ajfyK^t trusty 

7i7-^iXt?DM h-y y ; 7xy-/MUJIi<7) 

7x/-;Ht7;l-ft H« ; S*ttt|g^)S*i:T/kf 

[o 1 323 t^t^mt^^mmt. 7±;->v 
mmx-bh. *<vtt&mmt lxh. 7xy-;K m 

-y^y-;P, 3, 5-*i/U p-T>U*)\sy 

frcotta&y * y—jwt&to. ^vyy, ^7*^7 
/U-rt h\ 7;l^7 7-yKOj!Dl7/l/ft H-fb^-^W 
^fi* . iff lz y^y-ji-t y ycom^h^n 

[oi333^#T.^<7D7x y-ivmmxtex ? 5 y®m 

WWi7yt-7*, Mt^fi/yfh^sy, s^'x 
mf& z t rfx-% h . 

[0 1 3 4 3 *Wf&Zt5\,\X, *-vVTXTlZir1fZtl 

h^mit^mt, mmttMztLX^&zkimte.** 
y TWT-<7mm%Mz ^^—nz-ti zt&x/^m-it-^ 

®miumzti*z&mit-&®it:#&z-<ttz** y 737 



(Q5) )03-207949 (P2003-207949A) 



±««* £R&±L ^ + -TMfrf 4 flUH ** ft & 

tiz£&&mmtw. x-hmzMf&a-hmmoT- 

v U 3- y^!iO*P#RJ^tt^)HSr a- h Ltz 
®£rlztsV&Rm®m£M±1-Z Z t #T'# * . * fc , 
WK6c3©W*%lB(c»SL«rv^ fcftlf . **ifc:ttltt-$- 

WW* I/O**. 
[0135] SiiWi x,-K#^S, T5 

^ r h m if h mttitz . i «xti 2 aujLtw&flB* 
fc^iwwftaft*, -en ^com-^Tft &gi?4-fbta 

[0 1 363 KttAHiMfcWe^i. HEttfcW&ffcifcfi 
f 1 0 0M»yi'5#*L<M:0. l-10fi». J: 

l < (i o . 2-6 mm&commitwmmx'mmz 
[oi 3 7 3 x.#*ism&irr&mm:9&mb lx 

it. r - 7 U >■ Y * ^ro tr/k* f-^'x h # ^ ? 
>\ 7-/^^/70^^^ Y^yyyy. 0 
- (3, h'J^hdf^v- 

?y> xtr^a^tH'jy, ^y^K—A'&tfx-T-uy 

a. 

[0 1 383 T 5 yat&fto«JiWkSPiSiJt LXit. W 
xjf, r-7S/rDt^b^^y7y, r-T 

oK/l'N'jxh*f5^9>\ N- (75 7xf;l/) - r 
-T$.J7'We>VYVX Y*!/isyy. N- (7S7X 
+tV) - r-T 5 yrnf;Wf^y> Y^i/^yy. 
N-7ix;Hr-7S77ntVI/MJ> h^f;^5 
xfi/yy7$y> xf-i^yhyrsy, xf-by 

tM vrnt/^'j (N-rsyxf-yu) 

[01393 Ym£tt&mmu>mmb lx 

it. mz.it. XJU#y°hx.f s— /v. ^;^7h7nf 
*y®RV : r-*>VtiyY7°W))/h V* Y^y^yy 

mm. Jg-ftb-^, *Rb->k tfy^Wfcb'xyf y 



mm. yju*n*t-#y®m. n-7nn*-^is 

K. iWPriStt^-^nntf-jKyttlll, ^'Jb*x;UT 
;krJ-;K ^'Jt-;l.7-fe^-;k < f'x;Ut°o U H 
y. Gimm. -fe/Pn-x. -fe^o-xl&gfK 
-y?8Jfli. WM'Jxfuy. SSfn7VMf/W?yx 
Xt^HBJB. 7ffI.-K'Jxxf/«. iK'JTS H« 
fli, >Ki;T-fe*-/Hf», *'Jj&-**-MM». #y 
x-r-^x/^y^Hg, jKUx/^yfflU, *'J7x- 
vy*r)V7T4YWfe. xm.-T-iv'rYvmk. 7i 

*Ym£. x,trdr>-^l§ N r^'J^WJB. i^l/^fy 

Jpj?5H-X7$y8Jfli. *\svywfc. h^xyifflt, ^ 

tsyffii, ^ur^-;MWB. yyymm. y'Jn- 
yfflfli, *».m s Hams, sK'jrs m 5 kwr. ^'J 

x-^;M 5 H«»XI^jK 'J >7U ^ >-8JBt£#ff S C t 

[o 14 1 3 (frTfcs/ya-yfMKi, artnmm 

«oaiflE&W«>»* Lv^^m^ijlJp-ri.^^C ^ 77'J 

y^'ji:«fflt-rfflv^ct*WiLv%. Etc. uraso 
-mtLxm^ht\h^ti)m&L<. zvxmmm 

[ 0 1 4 2 3 ^7 yr'J y^Jt LTtis T s y yyyz 
[0 1 4 33 WT, *»«<^)»4 Lv^Sc^aflU&j^l 

[ o 1 4 4 3 n i ittftwizft o m&Bims.m<?>im 
mfmmmx'&h, ^mcommm^mmit. w&r$m, 

y —7- vx . m$m&4 xva 3 *h xcou-w- 

A7U yf"Ct>&. 

[0 1 4 53 (Dry yfcr&WMimmfSL 
a) mftYyJ* 

Um&YyJ>.W<r)^Wm&ftW. (VXY. WtltYyJ* 

tm-t) ?*>&. zamytYyjxu*. m3<F>mmm 

WmoXoiz. 7^5-W8y'jy/(#tttl<7A 

mm ia^is®tc. jtcD=F®zftiz.. ±m<ommm 
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iSMS 1 d co 3 « * Tfrt> fRlizm 0 SfafcfllJS £ L T H 

[0146] #«BBeojaaeK 9,M±jjE(=fliis>:ft4 t«o 
towc, 13, a 4 334 1x0 5 £4 outwa. 

t 0 1 4 7 ] {StfMPttMbimftcfc&ftftfc LT«|J* 

^»co^$ft»iEtt^ft£&m«fl!f^^ Lfc t» 
'Sri:'* 4 *)!.. 

[0148] 03 emFF^msdma* mm&£&te 1 
6 _hfc=iaat« 1 7 jwsft tfiT *3 *) . z <nm%m 1 1 « 

«i 9 1 2 o cr>mmmmx'h &. zcomsm 

h. ®4co«^*®^*«i. m3 coma tm% >o. m 
m&mm 2 0 iz%m&£m 1 9 otkumi s*vc i . 

ft 1 6 JiteSBfcl 1 7 6;{VC*J 0 , £ <o«at» 1 

7j4tt3»«iiB+te«flf«**«i stmmiraMWt (H 

idle, aWtt*»*l 6Wj&>6«W«£*1 9* 

[0 149] aWttja^l 6 b t-T(4. 771^5 x»> 
A, Xf ^UX&ifOAlL *£L 7°5^^-'/^ : S:i:'coR 

zmmm*GLx^xt>^\ 

[0 15 0] ttz. #*tt£«rft 1 6 tmsm 1 7 com 

t,zwtvT-mmtTmwm&m^Tmm (mm 
[0151] Ti5\zmimftmeymm®.®.&. wxvax. 
mmxvastfk. memco^fwmmiztt-t&m&%t- 

[0152] %Mmimnt LT(4, h' D y *>A. 

e*y yxwRifefsk 7^D^r-y»ifi, ryhr 
saw. tvsmsk 4v*jdnam. wjk^«s> 

[0153] «7i?fi5j*ft®i: LTJ4. h K7/yM^ 



&ZbifiX*%h. 

[0154] 1911. ±K*»rffc£!H*£ 

0. 5~4^*coM*^JSJIii. *JJ:tfli»i:£tc, 

VK5;k 7h7-f^-, o-^S/l^4:VXfr£-e4< 

mlilT. Wtct40. 0 1 — I um<7)&mtiW&L\>\ 

[0155] mmnmm 2 o«. HRWKU4±aBWt«» 

* . mm&mmit t mmmm t <?m&m&\t 2.1- 
1 : 2mmx-h&. mmttxiz. t^nv, **)vx. 

fc'coxAT-;!^ h;kxy, ^^U-y^t'co^SS^^ 
4:co«S*^-fbKm«. ^t"* { fflv^^>i^4„ £co?f^& 
n-f-^y^a. xh°y-^-r3-f->f y^m^t'eoa- 

<f< yrmzm^hzttfx-z. &mn 0^200 

°C» Jf * L < (4 2 0°C~ 1 5 0'Cc7)KfflWffiST5^- 
5 B#|SL ff * L < J4 1 0 fl— 2 «rlBITiSJa««* fe{4» 

W(45 — 30wm, 0 — 2 5jum<OKH3& t iff* 

[0156] wf^Ji 1 9& wm$mmm2 0 2:^ 

hffiJ!li/'c{4> ; "r y ^ u- h 

[0157]**:, ttffa^&ftvittttfflfigfffc 
{4, irta»ihffll. HmMUDOn. HflM»5r^«^«Kan 

[0158] b ) 

2 jissae h 5 a 1 comwi-Miz^mami-zftm^® 
t Lxommmmw (SMttts) t*o. »4^ 

I0-7 (n-5»«») TftS. 
[0 159] £c0^=mn-9 2i4, ®^ 2 a 

S 4: ft (C , if LEtffc 2 e 4 o TSat H 5 A^ctt 
» LT iSBK F 9 A 1 OUffilCtt L X mfecoWEj] £ i o 
TEtg^itTfcO. !S^H5AlcOHHg{C^i&tTlsBS 
-T 4 . J80fc b* 5 A 1 t flo- 5 2 4: OflE&ftPttttffi 

[0160] fto-52tf)^2 atC{4mjiS 1 4 0 
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ymztih. *«l=tJ^T. ^tD-7 2i:*ttSft 
n'-f r^«ffliS««E ( V d c ) fcXanfiE ( V a 
c) fc*lILfcfi||tET*4. 
[0161] ESiflfi: ; - 5 0 0 V 
&«WE ; flOOOHz, t-?|SW£EV P P 

1400V, mmt *i£g LfctawBE-c* 0 . ma 

Y 5 A 1 <^/M®{i- 5 0 0 V ( Hfm&v d ) 
[0 1 6 23 ftn-5 2 3 2 0 mmT* 

a*#na o k , w®m 2b t. mxmmm 2 c t , *k 

Jf 2 d fcT*»6«»catli L/c 3 ®flSJ*T"£ * . 5¥tt« 

ffi£DM*J|2 cli«SD-5^t tt%-^jgfit^# 
S Jt^^mS-Cft 0 s fciSJI 2 d iiStfte H 5i» 1 ±1= 

ott- *> fc*>aR »■ t ^ 1. mmrnxb h . 

[0 1 6 33 Sfttel«Wc«W&. 
[0 1 64 3 H2fc*Jlvt» 2 2aliil 
ttS»*. 2bttWtt* s 2cttJStf#j{IMK 2d(i^ 

mmz^-t. ^mn~^i,mmmmm2 cco%\m&m 

2 b b$mm 2 d <^)fg^T'S>-?T t <* V\ 
[0 1 6 5]*l6W^W»ftt^2 a(i, 
#L M, Xfyi/^. T/l^xt/A&tA"x. / ^/i^<o : & 

[0 1 663 flD-72KiiUt. «ttJB2b£{4. 
[0 1 6 73 5ittS2 b^mitti^A^^tt^* 

l^^iA (EPDM) , Xfl/y-^yiy^ (S 
BR) , s^ya— y=r.&, ^l/^y^A, xtr^n/Ph 
H'jyrfA, -ivyisy^A ( ir) N /^yxy^ 

(BR) , xh 'J/P-y^j/x^rr A (NBR) &t/? 
DP71/yrfA (CR) «£tf0-£ift=fA. JBtCttJKUT5 
K«H». # 'J * U * y'J3- 7 y * 

femvmm 2 b tcffl^r t j ^. 

[0 1 6 83 ^BJtctj^xti. ^mo-^o^sjis 
trx*-CT'3 0«7bM8 0*fc'r*ii:T, 

*) "ti^SrWMU S£fc««n-54:flB#K5Afc 



[0 1 693 ftn-7f)«IS*>'7X*-Ct3 0 
[0 1 703 Sfn- 5^ffi«S^TX*-Ct8 0 

(g^s h # h- 7 a«® icia* l-c%-*h« 
[01713 z kttffflizto^xiiwtxi-jvyam 

[01723 mim&mcomimmt. 1x103-1 

x 1 0 1 0 [Qcm] ntmnmw&zmLx^hzt 

[0 1 733 «®« 2 d «3WMI 2 b *<mWSm<7ffi 
[0 1 74 3 ^®«2d£*£r£ e J:'9i£ft6*§^ 

si. r 9 v Awm* ? ? mmmRx/^ y 3 - ymmmco 

[0 1 7 53 4/L\ «Il2dJf i -7'^n: 
12, PFA (47<y-fbxf-ixy-yt-7;U^nr;Udf 

^t'X/UX-T^&fi-^gfli) s PVDF (^U7'Ht 
t-UfV) . FEP (47yftX^-U-y-67-/-fbT 
nei/^i^fflJI) , HCIiJlfUXf-UyjR, .-KUar 

xxf-v^arf^ y r 5 Hi^)|5iifix7A h v- 
[01763 ^^-nmmm^x-irx'h^x^ii 

[01773 mmmm<^m,smmt. 1 x 1 o e ~ 1 

x i o'< [Qcm] <nmmx'fo&z.tam& 

[0 17814*:. MtJPtt, 2M5 0 0^mtWC 
k*W4LV\ J:0ff4L<{4, 2BS2 5 0^mT'S> 
4. 

[01793 siJiMffliJi 2 cimmsmo&mmffli- 

ftfctoORtt* i 4: * { ^v^. jgfitffiiJffllJI 2 c «ftf*c6<j« 



mmm, yv?-ywimm<v®m. ?^w±xt^n;u 

? »; o ^ h U /UR =f #$*ff £>il.& . ®6t$W« 2 c 

co i so] mtn,mmm2ci>ttimxhi>^^A- 
[0181] mmmmmconsmmz. ixio^ 

— lx l 0 ! » [ficm] cr>mWT$> &Z btf%}£. Lv^« 
[0 1 8 2] lOMlOOO^mtJ) 
U*. J:0*f4L<{i. 10M7 5 0ju 

[0183] *f6H^ttjJt*#MW6t!W^)i!lg«, J I 
S K 69 11C$ttRott»tM. 
[0 1 84] E32fc:*ivvc, 2 f {AflMRo— 5?'J-- 

<)VJ>.Xtbh. Z<T>7 V——V?7 4)VJ±2 f (i^mn 
-5 2 <0*#*i6itcW L 3 RTfcK{13;hJl.oH*#3p to 

5g£*U SiSfl!l3fi^Di^fcv^T ; m : «n--5 2 tg^SS 
0ftn-7«Il2d^ttfS» (Um hi—, ft 

[0185] c) mmz&&zm 
•t&mm#z&*.^®bLximi6x*$>&. ledtu 

[0186] ♦WliiNWIct'— rS-fflV^l^— if t'-A 

r y 9 mizm t> tiK mmm^iznm lx&mz titz u 
-if** lx msssft k ?a 1 n-m^nmmmz 
®ms.btzte^xu-?7£&®ytL (jx-is&ft) 
•ti. z^xs-^^gmytuzx. *)mtY7i± 1 mcou 
-^xxmiztLtitz zco^mn&T-rz z t 
H7A 1 mMtmm* Ltzwmm mzws 1 ?t» 

[ 0 1 8 7 ] d ) Jgf^K 

4 {jj»3t k 7 a 1 ±.<r)tmmmzmm\ 
mmmmx-foh, 

[0 1 883 4 aiiSfltl^. 4 b«#«tttf)3l«;* 'J 
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—7'X'h 0 » Zcr>m&A 0 -7 4 bllf^iliO- g& 

T 4 cii^HHKt=iaSELrS«^U-r4brtfc: 
fffftL^cv^ .y h n-5 , 4 d ttSMttffla—f' 4 
7V- K, 4e {iig«S#!4 a fc«$LfcZjaWHBfft 

[0 189] fflUT, EHg^S««XU-r4b<0BBfc: 

mmt tx 3— f 4 yyzn. mm&c nzmmzti&R 
mm*cr> hi—ft-t>mi&u rxizx &w,mz£~?xm 
TtK^A 1 mtznmmmzMmtxmmmznm^tz 
t xmmmm* b -t—wm tLxmmztiz. xm^m 

[0190] Jg«S5c Srii5at^3HmxU-7"4 b±o 
[0191] 39(ft$»4 afl*)-j£#5!ttSij4 e^ht 

«0^?cP+fffitCJ5i5 tX h -7-—* >/7t- 4 g *«IgW$lJfflI$tl 
T, h^-*«y>"«-rtOh^-*«S«aE»4art<0Zjft 
^«WJ4 e . ZUft^R«3W4 e IZffl&Z 

titzbi—imn%m4 f tc j; 0 trnztiz . 

[ 0 1 9 2 ] e ) e?fg ■ 

?n-7 5 lijgafe K7A 1 tcm^^ff s- 1 - j Tff« 
*<OE.m->y7Wtfim&dX'$>&. Z<n 

^^dizT-m^co^mmmm^^m^mm^^ ^y 
nzxm&n {mmutt. mm) ptnk&ztih, 
[0193] fc^dt,zt&m%titz$K^wpimw;-f& 

mftbyA. 1 tm;i?a-7 5cr>mzS%ftZtiXMi£Z 

ti. z<om. 5i,zmms3frt>bi'-cr>jm 

>r r^*ef»rtt + 2 k vjw-pflns ft.* c fc r, iE5«d 
2r ^j^asiM ?ttT < p <^BSfc:jaae h 9 a 1 mm 
<n v i~-mmmmznm&^ztix ok. 

[0194] IS^gPd SriloT h 7"-il«<7)!|S¥S:^ft 
)fe«9WP itwmsSdt H 7A 1 K*»ii>J«<Ji:(c^tS*iT 

[0195] m6ii*mi(vfcmm<omim$:if;-tmx' 

fo%>. 5 3«5g*n-9-C, fl€#o-5 5 3(C<SJnff 
a-754 ^JEJ-g LT S#n— 753t f)IBfc:- •■/ 7M 

o-7 5 3 {l^S«flc<?5^BSr5r t . +S63aBte»f\n 
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[0196] J: o fclSBfcfc wc . 

56«o-5 5 3 ifefijpffo— 5 5 4 t tftfHiflVC* 
4. 

[0197] 5 3 Officii, 

fi-4fi^tht-6 10)P» (SMR-bum) Kit 

mJJLLKtt&ifcan&KT**. 3Wfc&*/]M&Hi: hi— 

ffcj/'J LTV^^f 7*<0k 0*^14 £ 

•iT^*Otlfit?*4. *Uf£li±ieoRTV, L 
TV£fflWC s *<OTJf{C»ite!*V*HTVtf)Ji£RJ-J\ 

WK (TX^-C ) 1 SflEtfJ^f^iJa-y^AO) 
LTV*>fro»tt*5 2£2. 5mmR«\ -?-C0±(C 
PFA^A-7Ti6 3£5 0jt/mt&W£ 04 6m 
m«fUI|nt. ^OB#, SMJ^JiTX^-C-C 

[0 19 8] flDEo-7 5 4<0ffiiJ&Ji, 
fcJt^9Mfe& t >j'»3 < X t> a l ^T#*€fta*arffiT7 ;P 5 

/~fofe5 l±(C3"A?aS (7X*-C) 1 SJ&DS'.Xf-^ 

mm|S(t. -?-<^±^PFAf-j.— 7"«6 3 Sr 5 O^mlS 
ftfci<0£*4 6mm{Cj£^LTfflVX. gift 

^Oa-yzfJ^tm^XiiA^, Jt#a««l 8 0*CT 
'J 77^± 3'Clitrtt U MEi>fi3 9 2-5 8 8 N 
(40-60kgf ) tt*:. 

[0 199] (2) ^U— ^UX^XxAfciz/hi— 

h h-f—mmmmkn&yt h 5 a 1 wfc:=g=F*»s-*-s 

*e¥S hi— U--^^a<i*Di 
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^naa^-a ^ > i> mmit lx& 0 „ * p*i h -r 
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"C* S h i— *HW*T* *^T'$> S . gQfc h 
i— • £ r , #^** < 3H3]T'5r v ^ h i— (cov ->T h' 5 A 

±frbmi&imizm$ : ■ hurt-^-t. ^a^juHt 

[0203] *i"C*SQt«fc:*SUTtt. «t 0 

tmft h 7 AH]S67f(6]T?j5EfflijT\ ^1Jg(5a «t 0 h' 

%w&^iLwm.x'h h nmmzmz&tztbn h 7— 

[0204] ig^s h i—co^mMmsmmx'hh 
n®mzffix.&zkiz±*) > z ^izTftuz&mtzim 
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K¥« hi— <0W«n— 9 2^<OW**R6±r4«0-C* 
4. 

[0205] RlCSHRXSC&ftfclK^ah'*--- OEJiR 

[02 06] mmaw4ii±MLtiytet)x\ mmtm 
#fiz&!mhi—t:mm-t&?v—)-]sxij3!(re*>&. 

[ 0 2 0 7 ] Jgft H 5 A 1 ±Oi(g^^ h i— *^«§is 
4tc[slJR$ix4^* , )^hi— mil. Mte««3iJ«m 
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it^frty&m^x'b*) , se^shi— ^MA^v^t 
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HSh.* _bc75teap:?S h 7—0 h V b 1~- 
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ffi± Loo, fl«n-? 2 -caat H y A 1 £FJr5£comft 

* . sags 4^cto t aae h 5 Aofraett 2r 

• n - :Tf-/M ??>ju-b 

( t'X 7 x / -;UA t A 7 7 t 
tfyXWM^bO'C) 

■ 'J »/9XTV—> 

■ X.^f-U^y'V zi—JUifT? U V— b 

Mw=120 

, #tA«5. 0) 
n^ffltmXfc £ 2 , 2' -7/t'X(2, 4 - f- 
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[0215] M#*I7»*5 'J-SrteSJU *8fe, 
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7(1) fca-zl^-^y^-teJ: Ott«^^a« 
Uric 4. tlf%gli6. 9AemT*o3t. 

[0216] n^tlKT-y y (1)10 0«te» 

—#mih#M^y is x /!✓ s ^ -9-- Srfflv l 
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i 0 , fft^iW«FHI«**i:< . LA>t ^ 'J — M^X 
^XxA^o^ U >y b*4ifrLt:MM&f$MW.Zm®X'% 

[02 10] 

[^StW] *W«tJaTfc:Wt«tii^-; t XX 0** 
[0211] OTt. h-?-- ^RJt^ratco^TBJW 

[0212] ( 77 7^b i—commm 1 > *^ajtcffl 

^h7y'v7b1—l±, <%<7)M< LxmSLLtz. 

[0213] mmmmwTK s ^-s-cixjt 

2U>y h^fflfflOP^^XnfftC. ^f^y^7K9 10 
MMifflbO. 1 W ij 7 h^ - N a 3 PO,*»S4 5 
0JHMB£8$JnL, 0SKi!c2rl 2 000rpmtcpS 
L> 5 5°CteHm-l£L#>tz. ZZiZl. OWJ'/b 

mXjmftWMc a 3 ( po, ) 2 fr^-trdMUKK^IIH 

10214]-^ #«MKRtt. 

1 6 0M4gP 
4 0M*gp 
1 5M«g5 

1 o^*gu 

eymm&tyi, BMB1 2, 

2®*g|5 
0. 2®JigB 
0. 2M*g|3 
3 0S*gR 

0, Mn=80 0, Mw/Mn = l. 5 

[02 17] (^-y^ h^-OS?jt0ll2) 7yy?b 
i— ( 2 ) it. ~?yy?b 1—cr>mmM l 0^b'-;K 

■tz>ztzm^x7y v7bi—<?)$immi twmtzi 
muz. 

[02 18] (7yv?bi—v>®mm3)7yv?b 
i-— ( 3 ) 75 y ? h-^-^SjtMl iOXf-Uy^ 
'J rJ-;P^r^ 'J h^asjn** 0 . 2 JCigff*^ 
0. lMgptc. § ^(cyt'^Ky-tf^cofedD*^ 
0. 2»***»4,0. lK*«tc5Q5L, ^LTRJE^ 
K, B#^Sr7 0"CT-l 0I^IStL?t^i:S:|^^-cr5>y 

[02 19] {Zfyv9b1--<7)Wkm4) 7y y?b 
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0 3-juiJTfvu-bnmnm.zo. 2nm.m^ 
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• ^-7n>7"5 -v9 

( t'X7xy-Mt^f V79)Vlifct<r> 

■ i] 'J •y^XTl'-y 

( yixf^7 ■•/ 9 X Mw=12 00 
. #tA*5. 0) 

amttKiDssi 3crc£Ti£s*?!ii$u ^sp^. 

MCi^ftftffltWL^:. dfL^^LT7"5 -y 
9®.=? ( 2 ) 

[02 2 4 ] ft^ix^y^ -y (2)10 o«*gp 
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0 0 , Mw/M n = 1 . 5, ItAJg 13.0) lZ$m 
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mmi tmrnizmuLK. 
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t> o . 3mm.mz$:wL. mxit^mm^yy -< 

y9X (Mw= 1800, Mn=1000, Mw/Mn 
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75X34<ic N -f5j->-^*9 1 Offigpt 0. lt/p 
/U -y h/l^-Na 3 P0 4 yK?f^4 5 0®MSP^8SJDL. 
UllEiS* 1 2 0 0 0 r P mfCtffiU 5 5"C{CjD^L 
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6 8MIB*»^C^L«W^«Ulc»tt4h«Wfflc a 3 
( P 0 4 ) 2 Ziftitti&MmtMm Lfe. 
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1 5«*g|5 
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1 «*l8bWT 8 5rtC#Mft L , <€■ W«4 Bffltt& 

[0233] *£»m*9 l»-£#*PU 7kft, «g«ft 
^LT>(XD-Sf ( i ) Srff/c, |#^^/7 7^S 
? ( 1 ) *3-^^-*«>y^-fc:J:0tt«»**»e 

[0 2 34] W6*ufc-rxD-«fi t ( 1 ) 10 0«ag|5 
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fJL^fxn-f^- ( i ) £f§fc. «rtt*«uc^-r. 
[02 3 5] <^xn-h^-(?MRjaffl(2) >fxo-h 
( 2 ) 4 xn-h-^- co^it^ij x coyb'x^A; 

■t s z t m^x a id- h ^-oiBtM 1 1 R&tcn 

[0236] (4x.a-bi— OMJSM 3 ) -fxn-h 
(3)tt, ^xo-h^-oS^t^Jioxf-i^vjr' 
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( -f in- h-^-c7)a^jt(5lj8 ) 
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^70'Ct'10S|@J:U l ::i^T'fi 

[0237] (-fxn-ht- cr>m&M4 ) -Yxo-h 
(4) -fxn-h^-^IBiffllKOXf-u^ 

0. 1 5|tlg&(e, ^^^^t'x^i^y-tr^asjnJI^ 
0 . 1 «*g|Stf> /s, o . 15 «*«££Sg t , 
B#IS£ 5 5rT'8B#^*j«J:t>'8 0*CT2B#^S^^gg 
Ufc£i£|^vC-fxn-h^-<o«atWl tlSI^P 

[0238] (J*a-hi—cr>mmm5) >(XD-h 
i*- (5) 14, -flD-bf- <OlSt0!(lox^-U^ 

0. 0 2 S&tC^f-rt^y-tfy^&jJOfi 
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j&W&Z^yy -i VV -v (Mw=600, Mn = 4 
0 0 . Mw/M n = 1 . 5 . £tAJg 13.0) IZ^S. 

7 0°CT'l 0B*JBU:Lfc£i:*|fcl,vt4xo-h-j— o 

[0 24 7] Uin-h^-<oS!ii0!ll 2) >fxn- 
^-(12)11 id- h -f— CDSUtCT 1 <7)X^ 

y^'j a-z^r? y v- vcr>wmm: o . 1 sags** 
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ft! 



13- 



K- 

K 
E- 



: «at 



® 4a: 



il 



s 



CO 



8 



ft 



[02 5 1 ] U roKftfrfcte-^vtBHW- 

[0252] U T<08»J 1 ) *«fleifr{C7 

xy-^/tf^AT/P-f t K^y-r— ( 5 0 : 5 0 ) Sr 

y y^rocanwrai Lfc o . 25^ m«?/* ? -r b ?s 

T600^*gp s 0. 6*ira^?^>f h©T4 0 0S 

ifrftl (WSfI3 3wm, f&jtHK-ft3 8AmVk 
g) 

[0 2 5 3]-^-, WPX^OfttfiR. 79S-)V2 
0**«, *2 0**», *4O3«g|5£0-?P7 5>X 



atCfcO. atfPL**«<i,CH 8 SiC 1 3 1 5t^i 
(CH 3 ) 2 S i C 1 2 1 O^^fcOig-g-!^ OfCfigflJ£ 

in*. wn 3 osmumttiut. 6 o-ct-i tmm&z. 

SfLTHSBM 0%^v"j3-yv-XS:pS?L^. 
[0 2 54] CcO^U ^D4r-t>-llM 
#10 0»jMWC**LT2. OIIMStfWjj-yaSWeiJ 
J:^2. Olil^TCSftXI ( 1 ) . 1 . omm&n 
TE7Sy>-5^-y7y^J (2) iS«ktA\ 5. 0 

U -v 0 TWWmWL I fcfBRLfc. .r<7)i§?£ I 
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U T&tt l 0 OMSto:, wren- 1 9*M t % 
ftJSKHifliU 3-hdr-vUTl £f#fc. 
[02 5 5] if5^f-vyrJ4 5 0%iaS**3 3/im"Cft 
0,50 2 /3 I2TF<0«« (2D/32)<?)S 
* 3 . 2 *M»96T* 9. SF-1 iDffite 1 1 

[02 5 63 
[fcl ] 

/ / CH * \ 

a) CH 3 —Si -f-O N=C^ 

\ <*W, 

[0 2 5 7] 
Hb2] 

(2) (CH3) 2 N-C 3 H 6 -Si-(0CHj 3 
[02 58] 

(3) n • C 3 H 7 — Si-(0CHa) 3 
[0259] ( V Tcr>mmm 2 ) SBfiffl 1 fcfc 



tz. 

[0260] (m&**vT<7)MmM3) mmmuza 

[026 1 ] ( Bfctt* -v U T^SflWH ) fliifFH Tit 

#)lzi&5 0»'3 6jumt, 5 0 96tagf>2/31il 
T<mm (2D/3S) Wtt^)*WM3&*4 . 2tt«% 

[0262] ±BB*fte, i k mmizmm?- h 

-KOffiJil 3 9X'foitz. 

[0263] ±m®t>tifz3-h*rVTi~~4 coma 
z$i3iZ7jk-r. 

[0264] 
[*S3] 



50%gUm) 

J-l4tPT1 33 113 

j-^rura IS 112 

70 11C 

3-Hrtl)T4 36 139 



[0265] JJlTfc, ««a-5<0«3t*a*iaB^ 
ft. 

[02 6 6] (WWa—?0)W&Ml ) EPDM1 0 0 

fEKLfc. Efl6mm<JDXT-y^X^"E^fiie 

[ 0 2 6 7 ] X-x^^nr^tt^k^yx5^ 
hV- (TX#-C5E£; 5 8) 1 OMSKaOTStt;* 

-iini8ot;?i o ^HBimtSMr L- ?t . 35fc?frai 

MbLfc. 

[0268] >ro^ix.y h£mti«£ffl^r, ftmn 

0 . 5 [mm] s |*UfC5 0 0 [//m] Wy-AUXf* 

ft. 

[0 2 6 9] [Slt^W h£ffl^T. ffcTUXlZ 
J:0IS5mm, fA3mm(?)RS«y-b^ML, 

Mie5¥tt® i ommx'h h>^? < v*amziw& 
i&i&mmin ami 5°c, ax 



mmw. Ltz. z\cDi/ — h x'lfcwmknmm^immt 
wffimm &mm ttztzz. icsrn 0.03% 

Tft 0 s #flHSJn*« aWKTC 1 • 9 x 1 0 * £2 c m , 
afcHttT 2 . 0 x 1 0 6 Q c m fc» WWW*8r*»-s Jt. 
[0 2 70] Ztlkltmiz. xfl/y/fi/y^ff 

X#-C«jg ; 5 8 ) 1 0 0«*«5<oaWtt*-JK>^ 
77^14 StMgPSrgS^ L , llUBE*--^- ft fflv * 2 0 

fc, .KD^Uy h&fl»aj««rfflvvt, F*Jg#l 1. 5 
[mm] , FW200 OmJ OSz—jUU-.X 

€D-7 1 

[0272] 1 0#1ttt(4WT<^ai 

*)X'b~>tz. 

[0273] 



1 0%, ttTL/Ll^) 1.2MQ 
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Aiiffifflaigt ( ?SJ£ 3 2 . 5 °C . 
[0274] *^Stilffl{±, «tn-5^»: 1 0 m 

)v^mnzmsxSi2 5 0 vsraamu sstttH 1 ok 

13119 DIGITAL MQ HITESTER 
[0 2 7 5] (7X*-C) (J, 7X*-Ci 

9N (500g) ffi»T1WJ6-$-*. 
[02 7 6] <#«o-?(Z>«^2) tlitffllfcfc^ 

C®j££2 8Jg. fj.-/Bl;ffi3MIttx5Xh7 

[0 2 7 7] (Hf*n-9<O|BS0I3) KJtMltti^ 
O f A -/ACi!oMItti5Xh7-(07X*- 

-<or^^-c«**8 5lEfc-r&J3MiBI«fc:LT, 

[0278] mmv-?cowmM4 > cbbm 1 

-^TX^-Cfl!SS:3 7JSi:-rSJ^miBI^L-C, 
[0 2 7 9] (#«o-9<^«BeW5) «3SMltC*5V^ 

[028 0] <Hfft«l>>fxn-h^-i , v-te'y? 

y7yht-K fcJ:lA"7'7-y^ h*- 1 £ 
WfftrJ-h^yTl t F i-—MJ£ 8 %X'MS LX 
4€co~l«^««»J2rf^ Lfc. 

[0281] »ClC, TpJK^9-«^«C P 2 1 0 0 

^y]<y^xhmmizX'>xmmm^iRz = 9. o 

tc^-f ) . 

[0282] *fc*«fc*j^-ctt b-r-ftm&m^m 

[0283] mmmtt Lo*nran— ? 1 srfflwo* 
*. ;osin-5iii m%\ i ?-un\»\t l ztt®Lx& 

JtVy J\<7)%fflt,Ztt L T Ef^Ojf JE7J £ t> o TE« $ 
5At fl«n - 5 1 «>EE*«**»«W ( ^ «x .y T35 ) 

xhh. 



SS80%, JaTH/HIWI) 1. 0 MQ 

[0 284] S&te^WcfcVvt, #Hn-9fc:Str4 
WK-f T^WBE«ltaE«£E ( V d c ) fcXSWEE ( V 

ac)^ii Ltzwmm&xh ■& . 

[0285] J: DafcWfctt. 
fiflfcUE ; - 5 0 0 V 

SSESHBE ; J33d&f 1 000Hz, tr-?|8«EVp p 

i4oov. jE5sm fc £ ss L^aaK«E-c* o . s% 
f 9 a i comma - 5 0 0 v < « m& v d > iz-mizm 

[0 286] ?'J-;y^;.y hSrJRO^L. £*a 
>-N5^h2 5 0V, ^/U bco^MoyhyXh- 1 
5 0 vcRjg L . #»tt<3XSt«#**r?- & 7* 
x 2r en Jn L fy - ^ j^Rflmy £ ffiffl L . 2 3 °c/ 6 

0%<^8!WITTWJCfLL-CSg#iiWISrtT*-5fe. 
[0 287] 1 5-C/l 0%, *JitX3 0*C/' 

0 %<?):* U S^;HHW«rfflv ^ . 1 Tfttm&mi&fZfr 

^tzmmmzm emufi iz^kLtz. 

[0288] ±a»<OW«»jR#B«S. B«t ft»-C, jS 
HfflFf*:* 4Hfl^b*W»l*»*M^ < , hi—mi 

1 Pissr < itmz&nxfo tzt tfbfr* . 

[0 289] [£*ttf¥«r8c] 

s*§5jn»gi5<^?ajssr 1 0 or- 2 3 oraauEWc 
0 0 N/m«<ojpa* x^^y^t" 2 ®mm L. 

flBMIM^ilttWKffiTJfs^ 1 0 JKJJTFi: SriiBJKfcje 
♦BHMiBKk't*. Z?>W£lzmtX&Tcr>4y>?X' 

A : 5g*m#?ffijK*U 4 0*C*«. 
B : jgttPtt&fflj&P 1 4 0°CJil± 1 5 0*C*«. 
C : J&lfflttflUfcP 1 5 0°CJiLh 1 6 0°C*}H o 
D : S*W^fi^'l 6 0*CJ3Lh. 
[0290] ( ) ±.§ttmiz 0 f^fiic L£5fc 
^irB«S- Jn^8Blg^«ag l 7 0 "C0>*frT\ 1 77feii 

ft. »^>*ife^»H<R&4 9 0 0 N/ m 2(7)JnM2r*Ht 

^ s/^y tt-c 2 Hjgji t . mmmmcommmmi&rm 
an o%mTfc**tf*j&t i/o %<mm,z 

m tXlXT<04 5 y ^ -CfPtt Lfc . 

a : mil 1 7j*ssitt« 1 1 tje# l . i&rm 1 0 %w 

B : Wi^ftW ! , 1 77«ta«aC«^-7-fe -yhb 

Kc^ i> cocomm&rm 1 0 %a±.x-$> & . 

C : mma^M-thtiK 1 73»31ttfiMi3j-7-fe «y h LX 

t$9. 3mizmti&£.tx^&. 

D : W^^ZH^X^y-^y YLX^h. 
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[029 1 ] -y hi* ) je*«*£±w« 

BtI"C*7-te >y hK*<0«&L&^*ffiiM6£Sfil3!-7 

znnmzm t x \xr<n a^v? x-mm t tz . 

A : «}fl:*7-te-y h^U-jUS*^ 1 OtBLh, 

B : SiS:*7-te ••/ h 7 'J-jIfi&&*2 0 0*CJJU:2 1 0°C 

C : mi&*7-t -y h 7 'J 19 0 °Ci^± 2 0 0*C 

D : 7 -ir -y h 7 U 1 9 0 'C&ffi . 

[0292] ( HttftiRft ( m ) $JS£ ) *»H<Ctt 

( AStft <9 = 7 5 • ) Srffiffl t , fBWBttftSRJ!* 9 6 . 

oxttSSStf>4 0 2 4Jfttt ( 7 5 g«) ifcWCLC-S 
K|ft (^f-V/^K) ±t3 0mmX3 0mmt'fX(?)'< 

[02 9 3] (I«/nxl) XeroxttSW4 0 2 
4mm ( 7 5 g«, Lege rt-fX) *fcliCLC- 
SKA3-7M Xffi (*t77S) iC3 0mmX3 Om 

£jlA 1 7 0°C. Tn-trX7.tr- K 1 0 Omm/#^ 
[0294] jmUKAiafttt^R^ 6 . l ftSIItt I 

tzj&<r>w®.%mw> 3 y w^T^o^at t wmmm 3 

)X?C0 4yV9 TWffi Liz . 
A : y'0XM5*I„ 
B : ^nxj&&*5J2Lkl 0*». 
C : y'n^l OfeLLl 5*«. 
D : ^nXH*U 5J2Lh. 

[0295] <^**tf)|fcfc*i8i1S) X e r o xftS^ 
4 0 24ffilft (7 5g«. Lege rt-^X) & fc\$C 
LC-SKA31MX1K {**?S>m iC30mrax 
3 0mm^XOy' l J-y, 1/vK, M'X/P-W^/ 1 
CO/^-yf-li0^4 , ^O. 5mmX0. 5 mmt^f XCOX 

o-tX-Xt-b' 1 2 0mm/f><7)^mcTaffilrff-? 

[0296] mt^&*v*±3cnzni.xm*> s o 
a : ftmtxmzmmwtiRmtfhQZ&mmi^-t 

MUZ<\,\ 



[0297] ( ffiRffiQWgCZ&mm ) TUIRCO 7 5 JK^ 
nX*MOJiLLC03e?R*ft±KO. 5mmX0. 5ramf 
>fX<7)^B«^m*L, Mfcg&f£?SSgl 8 0°C. 7° 
o-teXXf- K 6 0 m m/^^feWcriMS^ffo/t. 

[0298] mZffi&tt&Ztt LXm>3 omtPbW. 

mm &x , K*fM^ 3 o jg<o&g#> 6 aaT*f** 

c HWfcU *5>y*:fcWPJ)3'JLt;:< 

[0299] (OHT^BJS) OHP^-h±£f#£>ft. 

3i*^ate tmmmhtz o«b its o . 6 o d g 
[0300] a**tf>«j8i. a»gie^«Kttuv 

2200 (A&HfftffttK) fcffifflU OHP74/WA 

100%t U 
V-feV* h^r- ; 5 5 0 n m 

>flo-ht-^ ; 4 1 0 nm 
y7> M — 0*g£ ; 6 5 0 n m 

x'<Dm:w.mi&iz&vhmmm£M3£t&. terns. 

izm t X MTV 47V? TflMB L £ . 
A:aaMS**7 0%J2Lb. 

b : mwtf6 o%&±.7 o%mm. 

C : m&m&5 0%ia±6 0%*)W. 
D : iSaW8**5 0%*». 
[030 1] [««ttHH»*tfe] 

( BtnaussMb ) wmmmi-? ? *.*mim t m** ? 

— RS^HJ^lt (^J^.{±*C olorref lection 
densitometer X-RITE 404A 
manufactured by X— R i t e C 

o. ) x-mmtz. mrnmsg. t -mmMkommnm 
x-wm-rz . 

A : 0 . 1 %&TF 
B : 0. 1%ZM*.0. 2%OT 
C : 0. 2%ZM10. 3%0T 
D : 0. 3%*Mth 

[0302] (#ry<y)385t) *7^'J^TO4, RE F 
LECTOMETER MODEL TC-6DS(m 

7'U «4^*V^3&«JSIJFC* 4 . 

^/U (KM* ; %) = (flWWK^RW* : %) - ("9" 

yr/uoa^^aj^Rst* ; %) 
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A : 1 . 2 %MT 
B : 1 . 2%ZMz.l . 6%IUT 
C : 1 . 6%imt2. 0%MT 
D : 2. 0%£jg;t& 

[0303] (^MM.^it) 4fm*3£fbii, 5Mftl*I 

A 1 0%JilT. 

B : 1 0 1 5 %WT. 

C : 1 5 2 0%WT. 

D : ^t!4 { 20%^^. 

[0304] ( m^wm ) ngsswi, i mmmm 
mmzmi ' iz^-rmmm^mm^m^, n/n^# 

A : 9 0%Jil±„ 
B : 8 0%^mt9 0%ykm. 
C : 7 0%£i@;t8 0%*M. 
D : 7 0%5fai. 

[0305] 'i%h1xfzm&M±(r)^?U 

mm$5A<?> : m.mx'A, b. c. d^jimil*;. 

A : 0 . 1 %WF 

B : 0. I%£i@;c0. 2%fcTF 

C : 0. 2%zmto. 3%IXT 

D : 0. 3%-kmth 

[0306] (^u-^mti) i&mu-jpitLte. p 

a : wm.ki>izxmizi£<i%ibc>ti%<<\ 
mmziimti^K 

[0307] (\<7&Mti) ¥y^m±. \*5j»$m 
zm%x*®mt. z^zmmxmznmi. Timmm 
mizm^Twmttz. 

mmzimti^\ 
c : mxm*. V72*mmz®fr*m^i%sbt>tL, mmz 



d : MMk*. vj2±i$mizm^mmmt>ix. mmz 

[0 308] F5ARi#{±, 

-mzm^xwwLtz. 

B : WAf*¥. F^flBfc^^Tf&^ft.l.* 4 , 

c:i}Af^. v?j>mmzp5titfmTm#)t>ix. mm 

lzi>m^coJ*7tf>k-?$>. 

D:WAf&¥. F7A»?)^i"L#t>t<, mmzhJ* 

[0309] <KESt« 2 JbM 1 0 >IOt« 1 iZ&JLXm 
4 tc^-f J: 3 & F <7)ffl^*>-fr^i I. HSfc 

[0310] <mstm i mmi 3ru i5Mi8> 
mmm i ^s:i"c«4 c^-r 1 a zmwn&fr&irtiz 

^a57bM7t;^. 

[0311] <HJ60j 1 4 >HJfeCT 1 teSBiTJSIKWr 
SrPFAa-73& 3 ^|3]^ffi®JK<7)S iP-^^jg-TI. 

itjsw, mmrni bmmizLxmn&n^tz. 

!S5^S7tC^i-. 

[0312] <HSfi« 1 9*3 «fctf 2 0 >Htfcf5lJ 1 IZ&£ 
m6JbM7 lzi]k-tfr?M.<?)X t Jx-X'r)l'mmz'f&z b 

[0313] <$mm 2 1 >njfi#y i IZ&Z.X hi— m 
^a^k mwf»itH«tLTiMitff->fc. asu 

Sr^5^7^-T„ 

[0314] <mm 2 2 >HJg^J 1 C3E*T P FAD 

[0315] <jtwj i ^?S7 >mmm 1 cs^-cas 

[0 3 1 6 ] 
[*4] 
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r 7 V 
No. 


-fin- 
No. 


rr 
No. 


h7 - 
No. 


Mw(k)- 
Mw(y) 


Mw(k) - 
Mw(ra) 


Mw(k)~ 
Mw(c) 


— ta 'At 

HWIE 
(Bk-Y) 


(Bk-M) 


(Dk-C) 


%mm i 


1 


1 


1 


1 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


%mm 2 


2 


2 


2 


2 


250,000 


240,000 


255,000 


3.0 


3.6 


3.6 


%mm 3 


1 


3 


3 


3 


320,000 


320,000 


320,000 


3.6 


3.6 


3.6 


%mm 4 


3 


3 


3 


3 


40,000 


40,000 


40,000 


3.6 


3.6 


3.6 


nmm & 


6 


6 


6 


6 


200,000 


190,000 


205,000 


1.2 


1.2 


1.2 


%mm e 


7 


7 


7 


7 


200,000 


190,000 


205,000 


2.6 


2.6 


2.6 


31*60] 7 


8 


8 


8 


8 


45,000 


45,000 


45,000 


3.0 


3.0 


3.0 


8 


9 


9 


9 


9 


45,000 


46,000 


46,000 


3.0 


3.0 


3.0 


Mfiffll 9 


10 


10 


10 


10 


250,000 


240,000 


255,000 


3.6 


3.6 


3.6 


nmm io 


11 


u 


n 


n 


40,000 


40,000 


40,000 


3.6 


3.6 


3.6 


SM^iJ ll 


1 


x 


! 


! 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


HS€#J 12 


1 


1 


1 


! 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


HSftflW 13 


1 


1 


1 


1 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


14 


1 


1 


1 


1 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


XMM io 


1 


I 


! 


I 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


3£$#J 16 


1 


! 


! 


x 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


nmm l? 


1 


! 


! 


! 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


mm is 


1 


j 


1 


! 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


hsmj 19 


1 


j 


! 


1 


200,000 


190.000 


205,000 


3.6 


3.6 


3.6 


%mm 20 


1 


! 


! 




200,000 


190,000 


205,000 


3.6 


3.6 


3.6 


HSfi#J 21 


1 


j 






200,000 


190,000 


205,000 


3.6 


3.6 


3.6 




1 


1 


1 


1 


200,000 


190,000 


205,000 


3.6 


3.6 


3.6 




4 








800,000 


790,000 


805,000 


3.6 


3.6 


3.6 


fcnm 2 


5 








- 120,000 


-130.000 


-116,000 


3.6 


3.6 


3.6 


ik«M 3 


1 








- 360,000 


-360,000 


-346,000 


3.6 


3.6 


3.6 


\tnm 4 


1 


5 


5 


5 


340,000 


330,000 


340,000 


3.6 


3.6 


3.6 


Jtttffll 5 


1 


2 


2 


2 


- 100,000 


-110,000 


-95,000 


3.6 


3.6 


3.6 




2 


3 


3 


3 


670,000 


670,000 


670,000 


3.6 


3.6 


3.6 




12 


12 


12 


12 


400,000 


390,000 


405,000 


- 10.0 


-10.0 


-10.0 



[0 3 173 



[*53 
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CLAIMS 



[Claim(s)] 

[Claim 1]Image support. 

An electrifying process charged in an image support side. 

A process of forming an electrostatic latent image in image support by which charging processing was carried 
out. 

A developing process which supplies a developer to an electrostatic latent image and visualizes an electrostatic 
latent image. 

A fixing process which fixes a picture a transfer process which transfers a visualized developer image to a 
transfer material, and on a transfer material with heat or a pressure. 

Black toner in which it is the color toner kit provided with the above, and this developer contained binding resin, 
low softening point material, and carbon black at least, color toner (yellow toner.) which contained binding resin, 

and colorant at least. It is a color toner kit which are magenta toner and a cyanogen toner, 
This black toner, yellow toner, By GPC (gel permeation chromatography) of tetrahydrofuran (THF) extractives of 
magenta toner and a cyanogen toner. Weight average molecular weight in molecular weight distribution measured 
is 50,000 <=Mw(k) <=800, 00020, 000 <=Mw(y) <=500, 00020, 000 <=Mw(m) <=500, 00020, 000 <=Mw(c) <=500, 
and 000, Furthermore, a difference of black toner and color toner fills 30,000 <=Mw(k)-Mw(y) <=500, 00030, 000 
<=Mw(k)-Mw(m) <=500, 00030, 000 <=Mw(k)-Mw(c) <=500, and 000, And a difference which subtracted low- 
softening-point-material content in this color toner from low-softening-point-material content in this black 
toner is characterized by being larger than zero. 

(However, as for Mw (k), weight average molecular weight of black toner and Mw (y) show weight average 
molecular weight of yellow toner, Mw (m) shows weight average molecular weight of magenta toner, and Mw (c) 
shows weight average molecular weight of a cyanogen toner, respectively.) 

[Claim 2]Weight average molecular weight in molecular weight distribution measured by GPC of tetrahydrofuran 
(THF) extractives of this black toner, in addition, this color toner (yellow toner.) Magenta toner. And a 
tetrahydrofuran of a cyanogen toner. (THF) A difference with weight average molecular weight in molecular 
weight distribution of extractives 50,000 <=Mw(k)-Mw(y) <=300, 00050, 000 <=Mw(k)-Mw(m) <=300, 00050, 000 
<=Mw(k)-Mw(c) <=300, and 000. The filling color toner kit according to claim 1. 

[Claim 3]The color toner kit according to claim 1 or 2, wherein there is more tetrahydrofuran (THF) insoluble 
matter of this black toner in addition to this than tetrahydrofuran (THF) insoluble matter of this color toner. 
[Claim 4]The color toner kit according to any one of claims 1 to 3, wherein insoluble matter by a Soxhlet 
extraction in a tetrahydrofuran (THF) solvent of this yellow toner, magenta toner, and a cyanogen toner is 5 
thru/or 30 mass %. 

[Claim 5]The color toner kit according to any one of claims 1 to 4, wherein insoluble matter by a Soxhlet 
extraction in a tetrahydrofuran (THF) solvent of this black toner is 15 thru/or 50 mass %. 

[Claim 6]The color toner kit according to any one of claims 1 to 5 characterized for low softening point material 
by 4 thru/or doing 20 mass % content of into this toner. 

[Claim 7]In molecular weight distribution measured by GPC (gel permeation chromatography) of this low 
softening point material, The color toner kit according to any one of claims 1 to 6, wherein ratios (Mw/Mn) of 
weight average molecular weight (Mw) to a number average molecular weight (Mn) are 1.0 thru/or 2.0. 
[Claim 8]The color toner kit according to any one of claims 1 to 7, wherein values of penetration of this low 
softening point material are 2.0 thru/or 10.0. 

[Claim 9]The color toner kit according to any one of claims 1 to 8, wherein the degrees of mean circle form 
measured by flow type particle image analysis apparatus of this yellow toner, magenta toner, a cyanogen toner, 
and black toner are 0.950 thru/or 0.995. 

[Claim 10]The color toner kit according to any one of claims 1 to 8, wherein the degrees of mean circle form 
measured by flow type particle image analysis apparatus of this yellow toner, magenta toner, a cyanogen toner, 
and black toner are 0.960 thru/or 0.995. 

[Claim 1 1]The color toner kit according to any one of claims 1 to 1 0, wherein this particle toner is generated in a 



drainage^ystem medium. 

[Oiairri 12]the color toner kit according to any one of claims 1 to 1 1, wherein this particle toner is manufactured 
under existence of a polymerization initiator by the polymerizing method which polymerizes in solvent liquid in a 
polymerization nature monomer composition which contains a polymerization nature monomer and colorant at 
least. 

[Claim 13]The color toner kit according to any one of claims 1 to 12 in which this developer is used as a two 
component developer which consists of a toner and a career, and a diameter of 50% by volume average of this 
career is characterized by 15 thru/or 60 micrometers and SF-1 being 100 thru/or 130. 

[Claim 14]The color toner kit according to claim 13, wherein this career is a magnetic body distributed coated 
carrier. 

[Claim 15]The color toner kit according to any one of claims 1 to 14, wherein surface hardness of this charged 
roller is 30 degrees thru/or 80 degrees in Aska C. 

[Claim 16]The color toner kit according to any one of claims 1 to 14, wherein surface hardness of this charged 
roller is 40 degrees thru/or 70 degrees in Aska C. 

[Claim 17]The color toner kit according to any one of claims 1 to 16 being what this transfer process transfers 
to a transfer material via an intermediate transfer body. 

[Claim 18]The color toner kit according to any one of claims 1 to 17, wherein this image formation method is a 
tandem system. 

[Claim 19]The color toner kit with a cleaning member which touches image support (photoconductive drum) in 
this image forming device according to any one of claims 1 to 18. 

[Claim 20]The color toner kit according to any one of claims 1 to 18 an electrifying means charged in this image 
support side being a charged roller which has a conductive elastic layer, and being a development and recovery 
method without a cleaning blade which touches this image support (photoconductive drum). 
[Claim 21]Claim 1 having a developer charging control means which is located in the upper stream and charged 
in image support side Kami's developer rather than this electrifying means thru/or a color toner kit given in 
either 18 or 20. 

[Claim 22]The color toner kit according to any one of claims 1 to 21, wherein a fixing member used for this fixing 
process is using fluorine-containing resin. 

[Claim 23]The color toner kit according to any one of claims 1 to 22, wherein a fixing member used for this fixing 
process is in any of a fluoride content roller, a fluoride content belt, or a fluoride content film. 
[Claim 24]The color toner kit according to any one of claims 1 to 23, wherein an oil coating mechanism does not 
possess to a fixing member used for this fixing process. 

[Claim 25]The color toner kit according to any one of claims 1 to 24, wherein weight average molecular weight of 
binding resin used for a surface layer of this image support (photoconductive drum) is 70,000 thru/or 170,000. 
[Claim 26]The color toner kit according to any one of claims 1 to 25 including structure of polyarylate at least as 
binding resin used for a surface layer of this image support (photoconductive drum). 
[Claim 27]Image support. 

An electrifying process charged in an image support side. 

A process of forming an electrostatic latent image in image support by which charging processing was carried 
out. 

A developing process which supplies a developer to an electrostatic latent image and visualizes an electrostatic 
latent image. 

A fixing process which fixes a picture a transfer process which transfers a visualized developer image to a 
transfer material, and on a transfer material with heat or a pressure. 

Black toner which is the image formation method provided with the above, and contained binding resin, low 
softening point material, and carbon black at least as this developer, color toner (yellow toner.) which contained 
binding resin, **************, and colorant at least. Using magenta toner and a cyanogen toner, this black 
toner, yellow toner, By GPC (gel permeation chromatography) of tetrahydrofuran (THF) extractives of magenta 
toner and a cyanogen toner. Weight average molecular weight in molecular weight distribution measured is 50,000 
<=Mw(k) <=800, 00020, 000 <=Mw(y) <=500, 00020, 000 <=Mw(m) <=500, 00020, 000 <=Mw(c) <=500, and 000, 
Furthermore, a difference of black toner and color toner fills 30,000 <=Mw(k)-Mw(y) <=500, 00030, 000 <=Mw(k)- 
Mw(m) <=500, 00030, 000 <=Mw(k)-Mw(c) <=500, and 000, And a difference which subtracted low-softening- 
point-material content in this color toner from low-softening-point-material content in this black toner is 
characterized by being larger than zero. 

(However, as for Mw (k), weight average molecular weight of black toner and Mw (y) show weight average 
molecular weight of yellow toner, Mw (m) shows weight average molecular weight of magenta toner, and Mw (c) 
shows weight average molecular weight of a cyanogen toner, respectively.) 

[Claim 28]weight average molecular weight in molecular weight distribution measured by GPC of tetrahydrofuran 
(THF) extractives of this black toner — in addition to this — this color toner (yellow toner.) Magenta toner. And 
a tetrahydrofuran of a cyanogen toner. (THF) A difference with weight average molecular weight in molecular 



weight distribution of extractives 50,000 <=Mw(k)-Mw(y) <=300, 00050, 000 <=Mw(k)-Mw(m) <=300, 00050, 000 
<4^w(k)-Mw(c) <=300, and 000. The filling image formation method according to claim 27. 

[Claim 29]The image formation method according to claim 27 or 28, wherein there is more tetrahydrofuran (THF) 
insoluble matter of this black toner in addition to this than tetrahydrofuran (THF) insoluble matter of this color 
toner. 

[Claim 30]The image formation method according to any one of claims 27 to 29, wherein insoluble matter by a 
Soxhlet extraction in a tetrahydrofuran (THF) solvent of this yellow toner, magenta toner, and a cyanogen toner 
is 5 thru/or 30 mass %. 

[Claim 31]The image formation method according to any one of claims 27 to 30, wherein insoluble matter by a 
Soxhlet extraction in a tetrahydrofuran (THF) solvent of this black toner is 15 thru/or 50 mass %. 
[Claim 32]The image formation method according to any one of claims 27 to 31 characterized for low softening 
point material by 4 thru/or doing 20 mass % content of into this toner. 

[Claim 33]In molecular weight distribution measured by GPC (gel permeation chromatography) of this low 
softening point material, The image formation method according to any one of claims 27 to 32, wherein ratios 
(Mw/Mn) of weight average molecular weight (Mw) to a number average molecular weight (Mn) are 1.0 thru/or 
2.0. 

[Claim 34]The image formation method according to any one of claims 27 to 33, wherein values of penetration of 
this low softening point material are 2.0 thru/or 10.0. 

[Claim 35]The image formation method according to any one of claims 27 to 34, wherein the degrees of mean 
circle form measured by flow type particle image analysis apparatus of this yellow toner, magenta toner, a 
cyanogen toner, and black toner are 0.950 thru/or 0.995. 

[Claim 36]The image formation method according to any one of claims 27 to 34, wherein the degrees of mean 
circle form measured by flow type particle image analysis apparatus of this yellow toner, magenta toner, a 
cyanogen toner, and black toner are 0.960 thru/or 0.995. 

[Claim 37]The image formation method according to any one of claims 27 to 36, wherein this particle toner is 
generated in a drainage system medium. 

[Claim 38]The image formation method according to any one of claims 27 to 37, wherein this particle toner is 
manufactured under existence of a polymerization initiator by the polymerizing method which polymerizes in 
solvent liquid in a polymerization nature monomer composition which contains a polymerization nature monomer 
and colorant at least. 

[Claim 39]The image formation method according to any one of claims 27 to 38 with which this developer is used 
as a two component developer which consists of a toner and a career, and a diameter of 50% by volume average 
of this career is characterized by 15 thru/or 60 micrometers and SF-1 being 100 thru/or 130. 
[Claim 40]The image formation method according to any one of claims 27 to 39, wherein this career is a 
magnetic body distributed coated carrier. 

[Claim 41]The image formation method according to any one of claims 27 to 40, wherein surface hardness of this 
charged roller is 30 degrees thru/or 80 degrees in Aska C. 

[Claim 42]The image formation method according to any one of claims 27 to 40, wherein surface hardness of this 
charged roller is 40 degrees thru/or 70 degrees in Aska C. 

[Claim 43]An image formation method given in either of the claims 27 thru/or 42 being what this transfer 
process transfers to a transfer material via an intermediate transfer body. 

[Claim 44]The image formation method according to any one of claims 27 to 43, wherein this image formation 
method is a tandem system. 

[Claim 45]The image formation method with a cleaning member which touches image support (photoconductive 
drum) in this image forming device according to any one of claims 27 to 44. 

[Claim 46]The image formation method according to any one of claims 27 to 44 an electrifying means charged in 
this image support side being a charged roller which has a conductive elastic layer, and being a development and 
recovery method without a cleaning blade which touches this image support (photoconductive drum). 
[Claim 47]Claim 27 having a developer charging control means which is located in the upper stream and charged 
in a developer on an image support side rather than this electrifying means thru/or an image formation method 
given in either 44 or 46. 

[Claim 48]The image formation method according to any one of claims 27 to 47, wherein a fixing member used 
for this fixing process is using fluorine-containing resin. 

[Claim 49]The image formation method according to any one of claims 27 to 48, wherein a fixing member used 
for this fixing process is in any of a fluoride content roller, a fluoride content belt, or a fluoride content film. 
[Claim 50]The image formation method according to any one of claims 27 to 49, wherein an oil coating 
mechanism does not possess to a fixing member used for this fixing process. 

[Claim 51]The image formation method according to any one of claims 27 to 50, wherein weight average 
molecular weight of binding resin used for a surface layer of this image support (photoconductive drum) is 70,000 
thru/or 1 70,000. 



[Claim 5£|The image formation method according to any one of claims 27 to 51 including structure of polyarylate 
at^least as binding resin used for a surface layer of this image support (photoconductive drum). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the color toner kit and image formation method which are applied 
to the image formation method which performs formation and development of an electric latent image in a 
xerography or an electrostatic printing method. 
[0002] 

[Description of the Prior Art]As for the xerography, many methods are known. Use the photo conductor which 
generally consists of a photoconductivity substance, and an electric latent image is formed on a photo conductor 
by various means, Subsequently, after developing negatives using a toner, making a latent image into a visible 
image and transferring a toner image to the transfer material (recording material) like paper if needed, a toner 
image is established on a transfer material with heat and/or a pressure, and a copy or printed matter is obtained. 

[0003]Demands, such as a miniaturization, a weight saving, and high-reliability, become strong to the latest 
copying machine and printer, and a toner performance requirement is also becoming them with a severe thing. 
For example, the toner which was excellent in the endurance which cannot pollute the surface of the toner 
support like filming to a photo conductor, a career, or a sleeve much more easily is called for, without spoiling 
low temperature fixability and offset-proof nature. 

[0004]In order to attain such a request, many proposals which specified the physical properties of a toner, 
especially a molecular weight have been made. 

[0005]In JP.3-251853.A, molecular weight distribution has two or more peaks, and the toner obtained by the 
suspension polymerization method whose position of the peak of the maximum molecular weight the position of 
the peak of the minimum molecular weight is 200,000 or more or less in 50,000 is proposed. However, under the 
present circumstances, the further improvement is called for from a viewpoint of low temperature fixability. 
[0006]In JP,3-39971,A, it has peak Mp1 to the field of the molecular weights 500-2,000 in GPC, It has peak Mp2 
to the field of the molecular weights 10,000-100,000, and weight average molecular weight (Mw) is 10 000- 
80,000. number average molecular weights (Mn) are 1,500-8,000. and the color toner whose ratio of Mw/Mn is 
three or more is proposed. In this case, although it excels in offset-proof nature and the color toner in which a 
color picture with it is obtained is obtained, [ high chroma saturation and ] [ clear ] Development of the toner 
which cannot pollute the surface of toner support, such as filming to a photo conductor, a career, and a sleeve, 
much more easily is needed, without spoiling low temperature fixability. 

[0007]Although the toner which was excellent in fixability or development stability by JP,4-356057,A, JP.7- 
84380A JP,9-230630,A, etc. is otherwise indicated about the molecular weight distribution of a toner. Although 
these are making the improvement in monochrome and a mono color image formation method, in a full color 
image formation method, the proper physical properties in each chromatic toner exist, and they are still asked 
for the improvement. 

[0008]In [ in order to solve these ] JP.4-181264.A, JP.5-341560A JP.1 1-149187.A, JP.2001-109198.A, etc 
The proposal which raises fixability and color reproduction nature as what is different from black toner in the 
physical properties of chromatic toner in addition to this in a full color image formation method is indicated 
However, in the image formation method which uses 4 color nonmagnetic full color toner, the improvement is still 
called for that it is compatible in the characteristics, such as fixability, development nature, transfer nature, 
durable stability, and color reproduction nature. 

[0009]Thus, the actual condition is that the combination of the full color toner which solves a problem variously 

does not exist. 

[0010] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the color toner kit and 
image formation method which solved the problem of the conventional technology like ****. 
[001 1]namely, the purpose of this invention — many — the electrophotographic properties of black toner and 
other toners being the same, and, even if it performs the continuous print of several sheets, And it excels in 



transfer Mature, there is little contamination to a member, and there is each toner in providing a color toner kit 
and an image formation method excellent in durable stability without fogging. 

[0012]The purpose of this invention can fully secure the fixability of a toner image, and there is in providing a 
color toner kit and an image formation method with which black toner and other toners serve as a uniform 
degree of brilliancy (gross) in the tip of a heating material top picture, the back end, and also several multi-sheet 
passage of sheets. 

[001 3]A multicolor toner carries out the mixed colors of the purpose of this invention enough, its color 
reproduction nature is good and there is in providing the color toner kit and image formation method which can 
acquire the picture excellent in the transparency of the film (OHP) picture for over head projectors. 
[0014] 

[Means for Solving the Problem]A process at which this invention forms an electrostatic latent image in image 
support by which charging processing was carried out to image support and an electrifying process charged in an 
image support side, A developing process which supplies a developer to an electrostatic latent image and 
visualizes an electrostatic latent image, and a transfer process which transfers a visualized developer image to a 
transfer material, And it is a developer applied to an image formation method using an image forming device 
which has a fixing process which fixes a picture on a transfer material with heat or a pressure, Black toner in 
which this developer contained binding resin, low softening point material, and carbon black at least color toner 
(yellow toner.) which contained binding resin, s M e * s M cs M e >)"M"M e **, and colorant at least It is a color toner kit which 
are magenta toner and a cyanogen toner, This black toner, yellow toner. By GPC (gel permeation 
chromatography) of tetrahydrofuran (THF) extractives of magenta toner and a cyanogen toner. Weight average 
molecular weight in molecular weight distribution measured is 50,000 <=Mw(k) <=800, 00020, 000 <=Mw(y) <=500, 
00020, 000 <=Mw(m) <=500, 00020, 000 <=Mw(c) <=500, and 000, Furthermore, a difference of black toner and 
color toner fills 30,000 <=Mw(k)-Mw(y) <=500, 00030, 000 <=Mw(k)-Mw(m) <=500, 00030, 000 <=Mw(k)-Mw(c) 
<=500, and 000, And a difference which subtracted low-softening-point-material content in this color toner from 
low-softening-point-material content in this black toner is related with a color toner kit being larger than zero 
and an image formation method. (However, as for Mw (k), weight average molecular weight of black toner and Mw 
(y) show weight average molecular weight of yellow toner, Mw (m) shows weight average molecular weight of 
magenta toner, and Mw (c) shows weight average molecular weight of a cyanogen toner, respectively ) 
[0015] 

[Embodiment of the Invention]In [ result of wholeheartedly examination ] the toner of this invention this 
invention persons, By making the relation of the molecular weight distribution of black toner and chromatic toner 
into the predetermined range, respectively, it found out electrophotographic properties having been the same, 
and each toner having been excellent in fixability, development nature, and transfer nature, and there having 
been little contamination to a member, and having excelled in durable stability without fogging. 
[0016]First, black toner, yellow toner, By GPC (gel permeation chromatography) of the tetrahydrofuran (THF) 
extractives of magenta toner and a cyanogen toner. It is that the weight average molecular weight in the 
molecular weight distribution measured sets to 50.000 <=Mw(k) <=800, 00020, 000 <=Mw(y) <=500 00020 000 
<=Mw(m)<=500, 00020, 000 <=Mw(c)<=500, and 000. ' 
[0017]The gloss of a black part [ in / that Mw (k) is less than 50,000 / a picture ] becomes high too much the 
character recognition in particular in a black character becomes less easy, and it will get impudent in fatigue of 
eyes. 

[0018]The nonmagnetic black toner using carbon black tends to start electric charge leak from the conductive 
height of carbon black, and tends to cause the fall of development nature or transfer nature. The phenomenon 
occurs easily w.th a toner with a low molecular weight. Therefore, 50,000 or more Mw(s) higher than chromatic 
toner are required. 

[0019]On the other hand, when Mw (k) exceeds 800,000. low temperature fixability will get worse 

L0020JIt is high lusterless too much in Mw (y). Mw (m). and Mw (c) being less than 20,000. and will get impudent 

in fatigue of eyes, and hot offset-proof nature will get worse. 

[0021] When Mw (y), Mw (m). and Mw (c) exceed 500.000. mixed-colors nature gets worse and there is nothing to 
color reproduction nature in a satisfaction line. 

[0022]Next. the difference of black toner and color toner is filling 30,000 <=Mw(k)-Mw(y) <=500 00030 000 
<=Mw(k)-Mw(m)<=500, 00030, 000 <=Mw(k)-Mw(c)<=500, and 000. 

[0023]The difference of the image gloss of a black part and a color part decreases that Mw(k)-Mw(y) Mw(k)-Mw 
Cm) and Mw(k)-Mw (c) are less than 30.000, and recognition of the black part (black character) on a color 
background becomes less easy, and will be puffed up in fatigue of eyes. 

[0024]In the case of the nonmagnetic black toner using carbon black, it is easy to start electric charge leak from 

Jnrto C c n^ UCt,Ve he ' ght ° f Carb ° n b ' ack ' and 6aSy t0 CaUSe the fa " of development nature or transfer nature 
L0025JThere is the necessity of furthermore making the same the developing characteristic and transfer 
property of a toner of four colors to be used in a full color image formation method (composition which carries 



out package transfer especially of the four colors). 

[0&26]In the case of this invention, Mw high [ 30,000 or more ] higher than chromatic toner is required. 
[0027]When Mw(k)-Mw(y) Mw(k)-Mw (m) and Mw(k)-Mw (c) exceed 500,000, to a black part, the image gloss of a 
color part becomes large too much, and will be puffed up in fatigue of eyes. The development nature of 
chromatic toner and transfer nature will become low too much to black toner. 

[0028]In this invention, it is still more preferred that Mw(k)-Mw(y) Mw(k)-Mw (m) and Mw(k)-Mw (c) are 50,000 
thru/or 300,000. 

[0029]The difference which furthermore subtracted the low-softening-point-material content in this color toner 
from the low-softening-point-material content in black toner is using a larger toner than 0. That is, it is saying 
that there is more low-softening-point-material content in black toner than the low-softening-point-material 
content in this color toner. 

[0030]This is because there is the necessity of increasing content in order to acquire the effect that it is 
equivalent to color toner in order that in the case of the nonmagnetic black toner which uses carbon black 
carbon black may get used easily with a wax and may drop the effect as a release agent. 
[0031]Here f the measuring method of the molecular weight distribution of THF extractives is shown below. 
[0032]In the case of <measuring method of molecular weight distribution of THF extractives> polyester resin, the 
sample for GPC measurement is produced as follows. 

[0033]After putting binding resin in a tetrahydrofuran (THF) and neglecting it for several hours, it shakes enough, 
and THF is mixed well (until the coalescence object of resin is lost), and also it settles for 12 hours or more. It is 
made for the leaving times to the inside of THF to turn into 24 hours or more at this time. Then, let what passed 
the sample processing filter (the pore size of 0.45-0.5 micrometer, for example, my SHORI disk H-25-5 TOSOH 
CORP. make, and EKIKURO disk 25CR made in germane science Japan etc. can be used) be a sample of GPC. 
Resin concentration is adjusted so that a resinous principle may become in ml and 0.5-5mg /. 
[0034]The molecular weight and molecular weight distribution by GPC of a THF soluble component of binding 
resin stabilize a column in the 40 ** heat chamber measured by the following methods, in the column at this 
temperature, THF is passed at the rate of flow of 1 ml/m as a solvent, and carry out about 100microl pouring of 
the THF sample solution, and measure it. In the determination of molecular weight of a sample, the molecular 
weight distribution which a sample has is computed from the relation of the opposite numerical value of an 
analytical curve and count number which were created by several sorts of monodisperse polystyrene standard 
samples. It is appropriate that the molecular weight by the TOSOH CORP. make or Showa Denko K K uses the 
standard polystyrene sample of about at least ten points as a standard polyester sample for analytical curve 
creation using what is 10 2 - 10 7 grade, for example. RI (refractive index) detector is used for a detector As a 
column, it is sood I to combine two or more commercial polystyrene gell columns, For example, the combination of 
shodex GPC KF-801 by Showa Denko K.K., and 802, 803, 804 and 805,806,807,800P, TSKge1G1000H by TOSOH 
CORP. (H X| _), G2000H (H X[ _), The combination of G3000H (H X| _), G4000H (H XL ), G5000H (H XL ). G6000H (H XL ) f 
and G7000H (H XL ) TSKguardcolumn is mentioned. 

[0035]Especially column composition has the Showa Denko K.K. make A-801 and the preferred thing which 
connected 802, 803, 804, 805, 806, and 807. 

[0036]The insoluble matter by the Soxhlet extraction in the tetrahydrofuran solvent of yellow toner, magenta 
toner, and a cyanogen toner that it is 5 thru/or 30 mass % in this invention Fixability, It should excel in 
development nature and transfer nature, there should be little contamination to a member, and it should excel in 
durable stability without fogging. 

[0037]The measuring method of THF insoluble matter is shown below here. 

[0038]The THF insoluble matter in Measurement of THF insoluble matter> this invention shows the weight 
percentage ,n the total of an insoluble ingredient to THF also including the super-polymers polymer component 
(substantially crosshnked polymer) and paints which became insolubility to the THF solvent in the resin 
composition in a toner, or a magnetic body. It is defined as THF insoluble matter with the value measured as 
follows. 

[0039]Carry out weighing of the toner samples 0.5-1 .0g (V^g). put into an extraction thimble (for example, Toyo 
Roshi N0.86R) and it .applies to Soxhlet extractor. After evaporating the soluble component which extracted for 
6 hours, using 100-200 ml of THF(s) as a solvent, and was extracted with the THF solvent, vacuum drying is 
earned out at 100 ** for several hours, and weighing of the amount of THF soluble resin components is carried 
out (W 2 g). Mass of the insoluble ingredient is set to (W 2 g) at THF also including the paints and magnetic body in 
a toner. THF insoluble matter is called for from a following formula 
[0040] 
[Equation 1] 

THF?^ = — X 1 0 0 

W, 



[0(541 ]When load continues being applied to a toner in prolonged durability as the insoluble matter by the Soxhlet 
extraction in the tetrahydrofuran solvent of color toner is less than 5 mass %, contamination of a member is 
produced, or there is nothing to high-temperature-offset-proof nature in satisfactory **. 

[0042]On the other hand, when the insoluble matter by the Soxhlet extraction in the tetrahydrofuran solvent of 
color toner exceeds 30 mass %, since a toner becomes hard as a whole, it is inferior to low temperature fixability 
or the permeability of OHP. 

[0043]In this invention, it should excel that the insoluble matter by the Soxhlet extraction in the tetrahydrofuran 
solvent of black toner was 1 5 thru/or 50 mass % in fixability, development nature, and transfer nature, there 
should be little contamination to a member, and it should excel in durable stability without fogging. 
[0044]Fatigue of eyes arises according to a flash [ in / that the insoluble matter by the Soxhlet extraction in the 
tetrahydrofuran solvent of black toner is less than 15 mass % / a black character ], or there is nothing to high- 
temperature-offset-proof nature in satisfactory **. 

[0045]On the other hand, when insoluble matter by a Soxhlet extraction in a tetrahydrofuran solvent of black 
toner exceeds 50 mass %, since a toner becomes hard too much as a whole, it is inferior to low temperature 
fixability. 

[0046]As low softening point material used for a toner of this invention, For example, although a paraffin series 
wax, polyolefin system waxes, these denaturation things (for example, an oxide and a graft treatment object), 
higher fatty acid and its metal salt, amide wax, ketone wax, an ester system wax, etc. are mentioned, If 
crystallinity is high when using it for color toner, since the permeability of OHP will be barred, amide wax and 
ester wax are preferred. 

[0047]In this invention, it is good in a toner 4 thru/or to do 20 mass % content of low softening point material. 
[0048]It is not it satisfactory with offset-proof nature that low softening point material in a toner is less than 4 
mass %. When low softening point material in a toner exceeds 20 mass %, development nature and transfer nature 
are made to fall. 

[0049]As for low softening point material used for this invention, in molecular weight distribution measured by 
GPC (gel permeation chromatography), it is preferred that ratios (Mw/Mn) of weight average molecular weight 
(Mw) to a number average molecular weight (Mn) are 1.0-2.0. 

[0050]This expresses that molecular weight distribution is so sharp that a value of Mw/Mn of low softening point 
material is [ 1.0 ] near. When heat specifically takes at the time of fixing, the good melting characteristic is 
shown, and oozing fixing property with early good ** to a toner surface is shown. 

[0051]if a ratio (Mw/Mn) of weight average molecular weight (Mw) to a number average molecular weight (Mn) is 
larger than 2.0 in molecular weight distribution measured by GPC (gel permeation chromatography) of low 
softening point material — a toner surface of low softening point material — it oozes, ** becomes late and fixine 
property worsens. s 

[0052]A molecular weight of low softening point material is measured on the following conditions by GPC 

Device: (GPC measuring condition) GPC-150C (Waters) 

Column: 2 ream (made by TOSOH CORP.) GMH-HT30cm 

** Degree: 135 ** ** Intermediation: o-dichlorobenzene (0.1% ionol addition) 

If h !hn te ° f H° W: 1 i° m ! /min tr L a ' ° h , a : ee: P ° Ur in 01 5% ° f Samples [ 0 4 ml of * t° 053 ^t measures on condition 
IhZ a | molecu ' a ; we.ght calibration curve created by a monodisperse polystyrene standard sample is 
used , n molecular weight calculation of a sample. It is computed by carrying out polyethylene conversion by a 
conversion formula drawn from a Mark-Houwink viscosity formula 

. fUSi ° n ^° 3 ° harged r0 " er 3 Ph0t ° Conductor accompanying [ that penetration 
Ll fl S>n Z ? L t ' OW s ° ften ' n S P°' nt materia ' ^n be controlled. Furthermore, a transfer residue by 
isolation of an external additive and embedding is mitigable. 

[0055]Penetration of the low softening point material in this invention is a value measured based on JIS K-2207 
whTi h fl n A menCa / alU ; Q W i iCh 6XP T S6d With a °- 1 - mm unit P^^ration depth at a time of making a needle ' 
hZ. 7 f !■* P T 6 x S ° f VSrtiCal angl6S at ab ° Ut 1 mm in di a™ter specifically intrude by constant 

iample" ^^^T inV6nti0n 25 **' * 6 ° 98N (1 °° gX a " d intmsi ° n W 5 * econds in 

K^tTJfe? effeC I ^ «°* + demonstrated as Penetration of low softening point material is less than two. and it 
is not satisfactory with offset-proof nature. If penetration of low softening point material exceeds 10 
r?r^ii Pme natUre transfer natu re will be reduced, or blocking will be caused 
nncoiV 5 ng , reSin , US6d f ° r 3 t0ner ° f this invention - use of the following binding resin is possible 
thf S ub^ amP " S y t TT' PO " y r K , UR0RU st y rene - s *™° Po'winyl toluene, and a single polymer of 
the substitution product; A styrene p-Krol styrene copolymer. A styrene vinyltoluene copolymer, a styrene 
vinylnaphthalene copolymer. A styrene acrylic ester copolymer, a styrene methacrylic-acid-ester copolymer A 
styrene alpha-Krol methyl methacrylate copolymer, a styrene acrylonitrile copolymer. A styrene vinyLthyl 



ether copolymer, a styrene vinylethyl ether copolymer, A styrene vinyl methyl ketone copolymer, a styrene 
butadiene copolymer, A styrene isoprene copolymer, styrene system copolymer; like a styrene acrylonitrile 
indene copolymer — polyvinyl chloride; — phenol resin; — natural modified-phenol-resin; — natural 
denaturation maleic-acid-resin; — acrylic resin; — methacrylic resin; — polyacetic acid vinyl; — silicone resin;, 
polyester resin; — polyurethane; — polyamide resin; — furan resin; — epoxy resin; — xylene resin; — polyvinyl- 
butyral; — terpene resin; — cumarone-indene-resin; — petroleum system resin can be used. As a desirable 
binding substance, a styrene system copolymer or polyester resin is raised. 

[0059]As comonomer to a styrene monomer of a styrene system copolymer, For example, acrylic acid, methyl 
acrylate, ethyl acrylate, butyl acrylate. Acrylic acid dodecyl, acrylic acid octyl, acrylic acid-2-ethylhexyl, Acrylic 
acid phenyl, methacrylic acid, methyl methacrylate, ethyl methacrylate, Monocarboxylic acid which has a double 
bond like butyl methacrylate, methacrylic acid octyl, acrylonitrile, a methacrylonitrile, and acrylamide, or its 
substitution product; for example, Dicarboxylic acid which has a double bond like maleic acid, maleic acid butyl, 
maleic acid methyl, and dimethyl maleate, and its substitution product; for example, The vinyl ester like 
VCM/PVC, vinyl acetate, and benzoic acid vinyl; for example, Ethylene, propylene, and the ethylene system 
olefins like butylene; for example, A vinyl system monomer like vinyl ether; like vinylethyl ether, vinyl ketone;, for 
example, vinylmethyl ether, like vinyl methyl ketone and vinyl hexyl ketone, and vinyl isobutyl ether is 
independent, or is used two or more. 

[0060]Mixed resin of resin over which the bridge may be constructed over and constructed further, and resin 
over which a bridge is not constructed may be sufficient as a styrene system polymer or a styrene system 
copolymer. 

[0061]As a cross linking agent of binding resin, a compound which mainly has a double bond which can 
polymerize two or more pieces may be used. For example, an aromatic divinyl compound like divinylbenzene and 
divinylnaphthalene; for example, Carboxylate which has two double bonds like ethylene glycol diacrylate, ethylene 
glycol dimethacrylate, and 1,3-butanediol dimethacrylate; for example, A compound which has divinyl compound; 
and three or more vinyl groups like divinylaniline, divinyl ether, a divinylsulfide, and a divinylsulfone; independent' 
or it is used as a mixture. 

[0062] As an addition of a cross linking agent, 0.001 to 10 mass part is preferred to polymerization nature 
monomer 100 mass part. 

[0063]A toner of this invention may contain a charge controlling agent. 
[0064]There is the following substance to control a toner to negative charge. 

[0065]For example, an organic metallic compound and chelate compound are effective, and there are metallic 
compounds of monoazo metallic compounds, acetylacetone metallic compounds, aromatic hydroxy carboxylic 
acid, and an aromatic Daika Lebon acid system. There are other phenol derivatives, such as aromatic hydroxy 
carboxylic acid, aromatic mono- **** polycarboxylic acid and its metal salt, an anhydride, ester species and a 
b.sphenol. A urea derivative, a metal-containing salicylic acid system compound, a metal-containing naphthoic 
acid system compound, A boron compound, quarternary ammonium salt, carixarene, a silicon compound a 
styrene acrylic acid copolymer, a styrene methacrylic acid copolymer, a styrene acrylic sulfonic acid copolymer 
a nonmetal carboxylic acid system compound, etc. are mentioned. It may carry out internal [ of the resin which ' 
Sll'fi-ru Pendant of the above-mentioned electrification control compound ] into a toner 

LUUb6JThere is the following substance to control a toner to positively-charged 

[0067]For example a denaturation thing by Nigrosine, fatty acid metal salt, etc., a guanidine compound An 
L?tet?JL C t!lT P ° U ■ ? enz y' ammonium 1-hydroxy-4-naphthosulfonate, Quarternary ammonium'salt. such 

thV* u V '7T ,Um t t traflu0 r° bora * e ' And onium salt ^d these lake colors, triphenylmethane colors, and 
1** i i a ll rake ~ ,zed agent) « such as Phosphonium salt which is these analogs **** tungstic acid 

etc n^ bd , iC aCid ' Tanni ° add ' ' aUriC aCid ' gaNic acid ' a ferricyanide, Lrocyanide, 

etc., Metal salt of h.gher fatty acid; D.butyltin oxide, dioctyltin oxide, JIORUGANO tin oxide [ such as 

dicyc ohexy tin ox,de, ]; - JIORUGANO tin borate [, such as dibutyltin borate, dioctyltin bo^te, and 

dicyclohexyl tin borate, ]; - these - independent - or two or more kinds can be combined and it can use. Also 

in these a nigros.ne series and a charge controlling agent like quarternary ammonium salt are used especially 

S^T? V FT* ° Ut ,nte Tn a ' C ° f the r6Sin Which Carried out the P* ndant of the above-mentioned 
electrification control compound ] into a toner. 

[0068]These charge controlling agents are good to carry out 0.01-20 mass-part (preferably 0.5 to 10 mass part) 
use to resinous principle 100 mass part. 

[0069]As for colorant used for this invention, that by which mixing colors was carried out black using carbon 
colorant fe use7 / cyan °e en colorant shown in graft-ized carbon or the following as black 

[0070]As a yellow coloring agent, a compound etc. which are represented by a condensation azo compound an 
iso.ndol.none compound, the Anthraquinone compound, an azo metal complex, a methine compound and allyl 
amide compound are used. Specifically, C. I.Pigment. Yellow3, 7, 10, 12, 13, 14, 15 17 23 24 60 62 74 75 83 



93, 94, 95, 99, 100, 101, 104, 108, 109, 110, 111, 117, 123, 128, 129, 138, 139, 147, 148, 150, 166, 168, 177, 179, 
180, 181, 183, 185, 191, 192, and 199 grades are used suitably. 

[0071]C.I.Solvent Yellow33, 56, 79, 82, 93. 112, 162 and 163, C.I.Disperse Yellow42, 64 and 201, and 211 grades 
are raised as a color. 

[0072]A yellow pigment and a color may be used alone if needed, or several sorts of paints and a color may be 
used together. 

[0073]As a magenta coloring agent, a condensation azo compound, a diketo pyrrolo pyrrole compound, 
anthraquinone, a quinacridone compound, a base color rake compound, a naphthol compound, a benz imidazolone 
compound, a thioindigo compound, a perylene compound, etc. are used. Specifically, C. LPigment. Red2, and 3, 5, 
6, 7, 23, 48:2, 48:3, 48:4, 57:1, 81:1, 122, 146, 150, 166, 169, 177, 184, 185, 202, 206, 220, 221, 238, 254 and 
C.I.Pigment. Especially Violet19 grade is preferred. 

[0074]A magenta pigment and a color may be used alone if needed, or several sorts of paints and a color may be 
used together. 

[0075]As cyanogen colorant used for this invention, a copper— phthalocyanine compound and its derivative, an 
anthraquinone compound, a base color rake compound, etc. can be used. Specifically, C.I.Pigment Bluel, 7, 15, 
15:1, 15:2, 15:3, 15:4, 60 and 62, and 66 grades can use suitably especially. 

[0076]Cyanogen paints and a color may be used alone if needed, or several sorts of paints and a color may be 
used together. 

[0077]These colorant is independent, or it can mix and it can be further used in the state of a solid solution. 
Colorant of this invention is chosen from a point of a hue angle, chroma saturation, brightness, weatherability, 
OHP transparency, and dispersibility to inside of a toner. To resin 100 mass part, an addition of this colorant 
carries out 1-20 mass-part addition, and is used. 

[0078]Next, a method for manufacturing a toner used for this invention is explained. A toner used for this 
invention can be manufactured using a pulverized toner process and a polymerization toner process. 
[0079]In this invention, a manufacturing method of pulverized toner Binding resin, low softening point material, 
Paints as colorant, a color or a magnetic body, and if needed a charge controlling agent and other additive 
agents, Mix enough with a Henschel mixer and a mixer like a ball mill, and a mixture; Obtained A heating roller, 
Grinding after cooling solidification and a classification can be performed for kneaded material which carried out 
melt kneading using a heat kneading machine like a kneader and an extruder, was made to distribute or dissolve 
low softening point material, paints, a color, and a magnetic body in inside in which resinous principle of each 
other was made to dissolve, and was; Obtained, and a toner can be obtained. 

[0080]Furthermore, a desired additive agent can be enough mixed with a toner with a mixer like a Henschel mixer 
if needed, and a toner used for this invention can be obtained. 

[008 1]A method of a manufacturing method of polymerization toner atomizing a molten mixture in the air using a 
d.sk or many hydraulic nozzles given in JP,56-13945,B etc., and obtaining a spherical toner in this invention A 
method of generating a toner directly using a suspension polymerization method stated to JP.36-10231 B 
JP.59 53856.A, and JP,59-61842,A, An emulsion polymerization method represented by soap-free- 
polymerization method which carries out direct polymerization to a monomer under the distributed polymerizing 
method a meltable and obtained polymer generates a toner directly using an insoluble drainage system organic 
solvent, or water-soluble polarity polymerization initiator existence, and generates a toner, After making primary 
polarity emulsion-polymerization particles beforehand, it is possible to manufacture a toner using a hetero 
condensation method etc. which add polar particles which have an opposite electric charge, and make them 
meet. 

[0082]However, in the distributed polymerizing method, although a toner obtained shows very sharp particle size 
distribution, from a viewpoint concerning [ selection of material to be used being narrow or use of an organic 
solvent ] processing of a waste solvent, and the inflammability of a solvent, its manufacturing installation is 
complicated and it tends to make it complicated. Since particle size distribution of a toner gathers 
comparatively, an emulsion polymerization method represented by soap free polymerization is effective but 
when an emulsmer and an initiator end which were used exist in a toner particle surface, it is easy to worsen an 
environmental capability. 

[0083]Therefore especially a suspension polymerization method under application of pressure is under ordinary 
pressure from which particulate toner with sharp particle size distribution is obtained comparatively easily in this 
invention or is preferred. After making a monomer stick to once obtained polymerization particles further, what is 
called a seed I polymenzation method made to polymerize using a polymerization initiator can also be used 
suitably for this invention. 

[0084]When using a direct polymerization method for a toner production method of this invention, it is possible 
to manufacture a toner concretely with a manufacturing method like the following. Low softening point material 
colorant, a charge controlling agent, a polymerization initiator, and other additive agents are added into a 
monomer, and the usual agitator or a homomixer, a homogenizer. etc. are made to distribute a monomer system 



made to dissolve or distribute uniformly with a homogenizer, an ultrasonic dispersion machine, etc. in aqueous 
phase containing dispersion stabilizer. An agitating speed and time are adjusted and corned so that a monomer 
drop may have the size of desired particle toner preferably. What is necessary is just to perform after that 
churning which is a grade by which a particle state is maintained and sedimentation of particles is prevented by 
operation of dispersion stabilizer. Not less than 40 ** of polymerization temperature generally polymerizes by 
setting it as temperature of 50-90 **. Temperature up may be carried out in the second half of a polymerization 
reaction, the second half of a reaction may be distilled off in order to remove an unreacted polymerization nature 
monomer, a by-product, etc. which become a stinking cause of a thing at the time of toner fixing, etc. further, 
and a drainage system medium may be distilled off in part after ending reaction. Washing and filtration recover 
generated particle toner after ending reaction, and it dries. In a suspension polymerization method, it is preferred 
to usually use 300 to water 3000 mass part as carrier fluid to monomer system 100 mass part. 
[0085]A desirable toner is manufactured using a direct polymerization method low softening point material was 
intension-ized by a coat resin layer, by a fault plane measuring method of a toner which used a transmission 
electron microscope (TEM) rather than used for this invention. It is necessary to make inevitable low softening 
point material intension-ize in coat resin from the necessity of making a toner containing a lot of low softening 
point material from a fixable viewpoint. If special frost shattering is not used in a grinding process, sufficient 
pulverizing-ization cannot be performed, but only a large thing of particle size distribution will be obtained as a 
result, but a toner when not making it intension-ize also generates toner fusion to a device, and is not very 
preferred. In freezing pulverization, when a device becomes complicated for a preventing-dew-condensation 
measure to a device or a toner absorbs moisture temporarily, a workability fall of a toner is caused, and also it is 
also necessary to add a drying process, and becomes a problem. As a concrete method of making it intension- 
ize, this low softening point material, A toner which has what is called core shell structure that covered low 
softening point material with setting up the low softening point material for the polarity of material in inside of a 
drainage system medium small from main monomers, and also making a small amount of polar big resin or 
monomers add by coat resin can be obtained, churning conditions of changing a kind and an addition of a 
dispersing agent with which particle-size-distribution control of a toner and control of particle diameter carry 
out mineral salt of difficulty water solubility, and a protective colloid operation, such as a method, and 
mechanical contrivance conditions, for example, peripheral speed, passing time, impeller shape, etc. of a rotor 
and container shape — or, A toner of predetermined this invention can be obtained by controlling solids 
concentration in inside of solution, etc. 

[0086]As a concrete method of measuring a fault plane of a toner in this invention, A hardened material by which 
a toner might be stiffened for two days in atmosphere with a back temperature of 40 ** distributed enough in an 
epoxy resin of room-temperature-setting nature 43 ruthenium oxide. After dyeing by using 43 osmium <8> oxide 
together as occasion demands, a sample of a thin film integrated circuit was started using a microtome provided 
with a diamond gear tooth, and a fault gestalt of a toner was measured using a transmission electron microscope 
(TEM; In this mvention, in order to attach contrast between materials using a difference of some degree of 
crystall.nity between this low softening point material to be used and resin which constitutes a coat it is 
preferred to use a 43 ruthenium-oxide staining technique. 

[0087]As a vinyl system polymerization nature monomer in which a radical polymerization used when 
manufactunng a toner by the polymerizing method is possible, a monofunctional nature polymerization nature 
monomer or a polyfunctional polymerization nature monomer can be used. 

L0088]As a monofunctional nature polymerization nature monomer, styrene, alpha-methylstyrene beta- 
tert ll^ r T e ' °- methy ' sty, ; ene - m-methylstyrene, p-methylstyrene, 2.4-dimethylstyrene, p-n-butylstyrene. p- 
tert-butylstyrene p-n-hexylstyrene, p-n-octylstyrene. p-n-nonylstyrene, p-n-decylstyrene, Styrene system 
polymerization nature monomers, such as p-n-dodecylstyrene, p-methoxy styrene, and p-phenylstyrene- Methyl 
aery ate. Ethyl acrylate. n-propylacrylate. iso-propylacrylate, n-butyl acrylate, iso-butyl achate, tert-butyl 
HZ\T. A~T ^7 • P ; 6Xyl 3Crylate ' 2 - eth y ,hex y' *^**> n-°<*yl acrylate. n-nonyl acrylate. cyclohexyl 
2£SJ h , ♦ IT I™ natU T e monomers ' such as acrylate. dimethyl phosphate ethyl acrylate 

troZ mJZ ?♦ 6 y aCrylat , e ' ^ 2 - b f nz °y |ox y eth V ■"vita: Methyl methacrylate, ethyl methacrybte. n- 
propyl methacrylate iso-propyl methacrylate, n-butyl methacrylate. iso-butyl methacrylate, tert-butyl 
methacrylate, n-amyl methacrylate. n-hexyl methacrylate, 2-ethylhexyl methacrylate. n-octyl methacrylate n- 

such aTdibutT T h\ hy ' ^°, SPha i e 6th , yl me n thacr V |ate - -ethacrylic system polymerization nature monomer [. 
such as dibutyl | phosphate ethyl methacrylate, ]; - methylene aliphatic-monocarboxylic-acid ester species- - 
vinyl acetate. V.ny 1 propionate. BENZOE acid vinyl, butanoic acid vinyl, benzoic acid vinyl. Vinyl ester, such as 
formic acid vinyl; V.nylmethyl ether, vinylethyl ether. Vinyl system polymerization nature monomers, such as vinyl 
ketone, such as vinyl ether, such as vinyl isobutyl ether, vinyl methyl ketone, vinyl hexyl ketone, and vinyl 
isopropyl ketone, etc. are mentioned. y 
[0089]As a polyfunctional polymerization nature monomer, diethylene glycol diacrylate, Triethylene glycol 
diacrylate. tetraethylene glycol diacrylate, Polyethylene-glycol diacrylate. 1,6-hexanediol diacrylate, Neopentyl 



glycol diacrylate, tripropylene glycol diacrylate, Polypropylene-glycol diacrylate, 2,2'-bis[4-(acryloxy diethoxy) 
phenyl] propane, Trimethylolpropane triacrylate, tetramethylolmethane tetraacrylate, Ethylene glycol 
dimethacrylate, diethylene-glycol dimethacrylate, Triethylene glycol dimethacrylate, tetraethylene glycol 
dimethacrylate, Polyethylene glycol dimethacrylate, 1 ,3-butylene-glycol dimethacrylate, 1, 6- 
hexanedioldimethacrylate, neopentyl glycol dimethacrylate, Polypropylene-glycol dimethacrylate, 2,2'-bis[4- 
(methacryloxydiethoxy) phenyl] propane, 2,2'-bis[4-(meta-KURIROKISHI polyethoxy) phenyl] propane, 
Trimethylolpropanetrimethacrylate, tetramethylolmethanetetra methacrylate, divinylbenzene, divinylnaphthalene, 
divinyl ether, etc. can be mentioned. 

[0090]said monofunctional nature polymerization nature monomer — two or more sorts can be combined and it 
can be used, independent or combining a monofunctional nature polymerization nature monomer and a 
polyfunctional polymerization nature monomer. It is also possible to use said polyfunctional polymerization nature 
monomer as a cross linking agent. 

[0091 ]In this invention, in order to make core shell structure form in a toner, it is preferred to use polar resin 
together. Polar resin like a polar polymer and a polar copolymer which can be used for this invention is illustrated 
below. 

[0092]As polar resin, dimethylaminoethyl methacrylate, a polymer of a nitrogen - containing monomer like 
diethylaminoethyl methacrylate, or copolymer [ of a nitrogen-containing monomer and styrene unsaturated 
carboxylic acid ester ]; — nitryl monomer; like acrylonitrile — halogen-containing monomer; like VCM/PVC — 
acrylic acid, unsaturated-carboxylic-acid; like methacrylic acid — unsaturated-dibasic-acid; — unsaturation 2 
base acid anhydride; — a polymer of a nitro monomer, or copolymer [ of it and a styrene monomer ]; — 
polyester; — epoxy resin; is mentioned. As a more desirable thing, polyester resin of a copolymer of styrene and 
acrylic acid (meta), a maleic acid copolymer, saturation, or an unsaturation and an epoxy resin are mentioned. 
[0093]As a polymerization initiator, for example 2 and 2'-azobis (2,4-dimethylvaleronitrile), 2,2- 
azobisisobutyronitrile, 1,1'-azobis (cyclohexane-1-carbonitrile), 2,2'-azobis 4-methoxy-2,4-dimethylvaleronitrile, 
Azo or diazo series polymerization initiators, such as azobisisobutyronitrile; Benzoyl peroxide, Methyl-ethyl- 
ketoneperoxide, diisopropylperoxy carbonate, Cumene hydroperoxide, tert-butylhydroperoxide, di-t- 
butylperoxide, JIKUSHIRU peroxide, 2,4-dichlorobenzoyl peroxide, Lauroyl peroxide, 2,2-bis(4,4-t-butylperoxy 
cyclohexyDpropane, Persulfate, such as peroxide system initiators, such as tris-(t-butylperoxy) triazine a 
polymers initiator which has a peroxide in a side chain, potassium persulfate, and ammonium persulfate.hydrogen 
peroxide, etc. are used. 

[0094] Addition of a polymerization initiator of 0.5 to 20 mass part of polymerization nature monomer 100 mass 
part is preferred, and is independent, or may use it together. 

[0095]In order to control a molecular weight in this invention, a publicly known cross linking agent and a chain 
transfer agent may be added, and it is 0.001 to 15 mass part as a desirable addition 

[0096]In this invention, any or suitable stabilizer is used for carrier fluid used by the polymerizing method using 
an emulsion polymerization, a distributed polymerization, suspension polymerization, seed polymerization and a 
hetero condensation method, etc. when manufacturing polymerization process toner. As an inorganic compound 
for example, tr.calc.um phosphate, magnesium phosphate, Aluminium phosphate, zinc phosphate calcium 
carbonate, magnesium carbonate, calcium hydroxide, magnesium hydroxide, aluminium hydroxide, metasilicic acid 
ca cum calcium sulfate, barium sulfate, bentonite. silica, alumina, etc. are mentioned. As an organic compound 
polyvinyl alcohol, ge atin. methyl cellulose, Sodium salt of methyl hydroxypropylcellulose, ethyl cellulose and 

oxvtZrt * -H° Poly + t Cryli< ; 3Cid and itS Sa,t Starch ' Po'yacrylamide, polyethylene oxide, a poly (hydro- 

oxysteanc ac.d-g-methyl methacrylate eu-methacrylic acid) copolymer, the Nonion system or an ion system 
surface-active agent, etc. is used. system 

[0097]When using an emulsion polymerization method and a hetero condensation method, an anionic system 
surface-active agent, a cation system surface-active agent, an amphionic surface active agent, and the Nonion 
system surface-active agent are used. As for these stabilizer, it is preferred to use 0.2 to So mass part to 
polymerization nature monomer 100 mass part. 

inth^r tQ ° btain + fine P articles ' this ''"organic compound may be made to use a commercial thing as it is 

nnaoif st ^ bl,,z,n S ^ents, when using an inorganic compound, but to generate in carrier fluid 

f Thf aCe " aCt ' Ve ° f °- 001 *° ? 1 maSS Part maV be USed for detailed distribution of these stabilizing 

tZ lll an expected operation of the above-mentioned dispersion stabilizing agent a thing for promoting 
and as the examp e, Dodecylbenzene sodium sulfate, sodium tetradecyl sulfate, pentadecylsodium sulfate 
octylsodium sulfate, sodium oleate, lauryl acid sodium, potassium stearate. oleic acid calcium, etc. are mentioned. 

[0100]With a projected area diameter of a toner in this invention, circularity, and those frequency distribution It 
n^nlfl 8 3 f * "I**? ex P ressi "g shape of particle toner quantitatively, and in this invention, it measures 
using flow type particle image measuring apparatus FPIA-1000 type (made by TOA Medical Electronics Co 
Ltd.), and computes using a lower type, and the degree of mean circle form is called for with an arithmetical 



average of circularity obtained by a lower formula. 

[0101] 

[Equation 2] 



[0102]Here, a "particle project area" is the area of a particle toner image by which binarization was carried out, 
and it is defined as the length of a border line produced by connecting an edge point of this particle toner image 
to "a boundary length of a particle projection image." 

[0103]Circularity in this invention is an index which shows a degree of unevenness of particle toner, and 
circularity serves as a small value, so that 1.000 is shown and the shape of surface type becomes complicated, 
when particle toner is a perfect globular form. 

[0104]As a concrete measuring method, 10 ml of ion exchange water from which an impure solid etc. were 
removed beforehand is prepared into a container, into it, as a dispersing agent, a surface-active agent and after 
adding alkylbenzene sulfonates preferably, 0.02 g is added for a test portion, and it is made to distribute 
uniformly. As a dispersion means, using what equipped ultrasonic dispersion machine UH-50 type (made by S 
EMUTE) with a titanium alloy chip of 5 phi as a vibrator, distributed processing is performed for 5 minutes and it 
is considered as dispersion liquid for measurement. In that case, it cools suitably so that temperature of these 
dispersion liquid may not be not less than 40 **. 

[0105]Using said flow type particle image measuring apparatus, this dispersion-liquid concentration is readjusted 
to shape measuring of particle toner so that particle toner concentration at the time of measurement may be set 
to 3000-10,000 piece [/micro ] I, and 1000 or more particle toner is measured. A projected area diameter 
circularity frequency distribution, etc. of particle toner are searched for after measurement using this data 
L0106JAs for the degree of mean circle form in a projected area diameter-circularity scatter diagram of a number 
standard measured with a flow type particle image measuring apparatus of a toner of this invention 0 950 

n o1?' 9 u 5 preferred The more desirable degrees of mean circle form and circularity standard deviation 
are 0.960 thru/or 0.995, and less than 0.040 are preferred. 

n°o 1 £?? inCe * oner r sha P e becomes an infinite f °™ considerably when the degree of mean circle form is less than 
0.950, toner transfer efficiency at the time of continuation passage of sheets worsens, and it becomes difficult 
SiSu° deve J lopment and recovery which a transfer residual toner sets on a photo conductor 
L0108JWhen the degree of mean circle form exceeds 0.995, in a manufacture side, reproducibility and yield get 
worse remarkably and are connected with a cost hike. 

[01 09]Since shape distribution of a toner spreads when circularity standard deviation exceeds 004 uniform 
mTi S r?A g W ° rSe and * becomes difficult to ca rry out development and recovery ' ' 

L01 10JA toner of this invention can usually be used as one ingredient and an object for binary system 
developers In using nonmagnetic toner which does not contain a magnetic body as a one component system 
developer, there ,s a method of making it convey by carrying out frictional electrification compuSy in a 

?n m iK P ,' ng S ' eeVe ' and makmg 3 toner adhere on a sleeve usi "g a braid or a roller 
LU11 lJNext, a career usable to this invention is explained 

meVhodnf ^JT^ ° f \ reference of a carrier particle of this invention, and a measuring 

method of particle size distribution. It measured on condition of feeding air pressure 3bar and suction pressure 
0.1bar using a laser diffraction type size distribution measuring device (loss <HELOS» provided wi^a d^ type 
dispersion machine (Rodhos <RODOS» by a product made by sympathizer tech (SYNPATEC) 
L0 1 3JAs for career particle diameter, it is good that 1 5-60 micrometers of 50% particle diameter (D) by a 

ol^lf?^ T 25 "! + ° 7 iC ;° meters f r? P T ferab,V - AS f ° r 3 Career ' * is sti » better the ^ content of 
below t N i volume % ' d ' ameter °* 5 ° % d ' ameter is 01 to 5 volume * ™~ P^erab.y 

arll^Z^ 5 H % Z arti t e d l ameter , ° f 3 Career ' S l6SS than 1 5 "^meters, carrier adhesion to a nonimage 
Tod When rt f f ° f distribution of a career may be unable to be prevented 

fZt^nfl 50% particle diameter of a career is larger than 60 micrometers, there is a case depended on 

lomranJ UTT^oe^ ° f a °" — of a size is produced although it 

SI 12? l-°° d i \ values ° u f coefficient SF-1 being 100-130 preferably as shape of a career. 

[0116]ln th,s invention, with SF-1 which shows a profile coefficient. For example. 100 toner images expanded to 
one 500 times the magnification of this using Hitachi FE-SEM (S-800) are sampled at random^ The picture 
information analyzes by introducing into an image analyzing device (LuzexIII) by Nireco Corp via an interface 
and defines a value which might be computed from a lower type as profile coefficient SF-1 "^ace. 



[0117] »' 
[Equation 3] 

miisF-n - (M A X R L F N A °' ' x^x 10 o 

A K t A 4 



(MXLNG shows the absolute maximum length of particles among a formula, and AREA shows the project area of 
particles.) 

[0118]Profile coefficient SF-1 shows the degree of the roundness of particles, and 100 is a real ball. When SF-1 
of a career is larger than 1 30, since the crevice of a career is superfluously covered with the impalpable powder 
(A) added for the prevention from toner adhesion, the electrification grant nature of a career serves as an 
uneven thing, or becomes easy to damage the drum surface. 

[0119]In this invention, the magnetite or the ferrite which has the magnetism expressed with the following 
formula (1) or (2) as metallic-compounds particles used for carrier cores is mentioned. 



MO-Fe 2 0 3 ... (1) 
M-Fe 2 0 4 ... (2) 



(M shows trivalent and a divalent or univalent metal ion among a formula.) 

[0120]as M, Mg, aluminum, Si, Ca. Sc, Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Zn, Sr, Y, Zr. Nb, Mo, Cd, Sn, Ba. Pb, and 
Li are mentioned — surpassing — it can be independent or can use by plurality. 

[0121]As a concrete compound of metallic-compounds particles which have the above-mentioned magnetism, 
For example, magnetite, a Zn-Fe system ferrite, a Mn-Zn-Fe system ferrite, An iron system oxide like a nickel- 
Zn-Fe ferrite, a Mn-Mg-Fe system ferrite, a Ca-Mn-Fe system ferrite, a Ca-Mg-Fe system ferrite, a Li-Fe 
system ferrite, and a Cu-Zn-Fe system ferrite is mentioned. 

[0122]In this invention, metallic compounds which have the above-mentioned magnetism, and the following 
nonmagnetic metallic compounds may be mixed and used as metallic-compounds particles used for carrier 
cores 



[0123]As nonmagnetic metallic compounds, for example aluminum,^, Si0 2 , CaO, Ti0 2 , and V 2 0 5 , CrO, MnO , 
and alpha-Fe 2 0 3 , CoO, NiO, CuO, ZnO, SrO. Y 2 0 3 , and ZrO z are mentioned. In this case, although one kind of 

^wL C hr° mP ° Und M T.t*? ^ USed ' ''V' 8 g °° d t0 m,X and USe at least two or more sorts of metallic compounds 
preferably especially. In that case, ,t ,. desirable in order that using particles to which specific gravity and shape 

nSSPl ra ' Se adhes,on with bindin S resin ' and intensity of carrier-cores particles 

L0124|As an example of combination, for example Magnetite and hematite. Magnetite, r-Fe 2 0 3 and magnetite, 
and S,0 2 , Magnetite, aluminum^ and magnetite, T,0 2 and magnetite, a Ca-Mn-Fe system ferrite and 
PreSiy e^ecia^^ °" preferab,y - Combination of magnetite and hematite can use 

[0125]As binding resin of carrier-cores particles used for this invention, it is thermosetting resin and it is 
preferred that all are resin over which the bridge is constructed in three dimensions in part sfnce meta Nc- 
-Tzcom of S , t ° h d ' s r ibUt ! J Can be firm ' y b ° Und by this " of carrier cores can be raised - many - 

^::Zel:zzt:oZiz desorption of meta,,ic compounds - **** u - hard - »*> ~™ 

[01 26]As a method of obtaining magnetic body distributed carrier cores, In [ although not limited to a m*thoH «f 
tX^:T? M \ t0 w th % f0,,0 r i f > this tion. Out of a solution that a S^r^dtSk^ .™ 
tSS^n^J^^i^^' 7 Perf ° rming "P0Phi'ic-i«d processing to a manufacturing method of the 
polymenzmg method which generates particles by polymerizing a monomer, and a metallic oxide especially 
d,stnbuted in carrier-cores particles. A method of obtaining magnetic body distributed "resin wri^^ri* 
few fines w.th sharp particle size distribution is used suitably 

[0127]In the case of a career with which a weight average particle size is used in this invention combining «m»ll 
Sit toner which is 1-10 micrometers in order to attain high definition-iza^ U^r^t!^" 
d.ameter[ of a granule ]-,ze career particle diameter according to particle diameter of a toner and even if it 
makes career particle diameter diameter[ of a granule ]-ize in a manufacturing method mentioned I above it is 

?01 281A 6 "TT ^ fr ° m abi,itV t0 manufacture * career with few fines regardless ofmeTn ^^parttle diameter 
[0128]A radical polymer.zat.on nature monomer can be used as a monomer used for binding resh o carr el- 
cores particles. For example, styrene; o-methylstyrene. m-methylstyrene. p-methoxy styrene A sWenT 
der.vat.ve l.ke p-ethylstyrene and ptertiary-butylstyrene; Acrylic acid. Methyl acry.ate eth" aery ate acrylic 
acd n-butyl. acryhc acid n-propyl, Isobutyl acrylate. acrylic acid octyl. acrylic acid dodecyl 2-ethX hexyl 
acrylate acryLc acd stearyl, acrylic acid 2-KURORU ethyl. Acrylic ester IL acrylic a^hen^M;^ 

fsobutTn^oT £ ate '. E + thy ' me u thacrylate ' methacrylic acid n-propyl. n-buty7methac^late Methac^c acid 
isobutyl, n-octyl methacrylate. methacrylic acid dodecyl. 2-ethylhexyl methacrylate. stearyl methacryfcte 



methacrylic acid phenyl, Methacrylic acid dimethyl aminomethyl, diethylaminoethyl methacrylate, The methacrylic 
acfd ester like benzyl methacrylate; 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate; acrylonitrile, a 
methacrylonitrile, the acrylamide; methyl vinyl ether, ethyl vinyl ether, propylvinyl ether, n-butyl ether, isobutyl 
ether, beta-KURORU ethyl vinyl ether, Vinyl ether like phenylvinyl ether, p-methylphenyl ether, p-KURORU 
phenyl ether, p-bromine phenyl ether, p-nitrophenyl vinyl ether, and p-methoxypheny vinyl ether; a diene 
compound like butadiene can be mentioned. 

[0129]These monomers are independent, or it can be mixed and used and they can choose a suitable polymer 
presentation from which the desirable characteristic is obtained. 

[0130]As for binding resin of carrier-cores particles, as mentioned above, it is preferred that the bridge is 
constructed in three dimensions, but it is preferred to use a cross linking agent which has two or more double 
bonds per monad of polymerization nature as a cross linking agent for making binding resin construct a bridge in 
three dimensions. As such a cross linking agent, for example Divinylbenzene, aromatic divinyl compound; 
ethylene glycol diacrylate like divinylnaphthalene, Ethylene glycol dimethacrylate, triethylene glycol 
dimethacrylate, Tetraethylene glycol dimethacrylate, 1 ,3-butylene-glycol dimethacrylate, Trimethylolpropane 
triacrylate, trimethylolpropanetrimethacrylate. 1 ,4-butanediol diacrylate, neopentyl glycol diacrylate, 1 ,6- 
hexanediol diacrylate — and, [ pentaerythritol doria ] Pentaerythritol tetraacrylate, pentaerythritol 
dimethacrylate, Pentaerythritol tetra methacrylate, glycerol AKUROKISHI dimethacrylate, N,N-divinylaniline, 
divinyl ether, a divinylsulfide, and divinyl sulfone are mentioned. These may use two or more kinds, mixing them 
suitably. It can also mix beforehand into a polymerization nature mixture, and a cross linking agent can also be 
suitably added in the middle of a polymerization if needed. 

[0131]The bisphenols, phenols of epichlorohydrin; phenol resin, urea of aldehyde; urea resin, and aldehyde which 
become as a starting material of an epoxy resin as a monomer of binding resin of other carrier-cores particles; 
melamine and aldehyde are mentioned. 

[0132]But desirable binding resin is phenol system resin. As the starting material, phenol, m-cresol, 3 5-xylenol 
p-alkylphenol, REZORUSHIRU. a phenolic compound like p-tert-butylphenol, formalin, paraformaldehyde and an 
rniooiiAfu COmPOUnd ' ,ke fUrfUral are mentioned Especially combination of phenol and formalin is preferred 
L0133JWhen using these phenol resin or melamine resin, a basic catalyst can be used as a curing catalyst 
Vanous things used for the usual resole resin manufacture can be used as a basic catalyst. Specifically an 
ammonia solution, hexamethylenetetramine, diethyltriamine, and amines like polyethyleneimine can be mentioned. 

[01 34]In this invention, when metallic compounds contained in carrier cores prevent desorption from a career of 
^Sr g l,P ° ph,l, r~ IZ Jon-processed makes sharp particle size distribution of magnetic carrier particles, and 
Z^wr T Part,de f ' theV preferred When fo ™"S carrier-cores particles which distributed 
hpoph.hc--.zat.on- P rocessed metallic compounds, particles insolubilized in a solution generate at the same time 
a polymenzat.cn react.cn progresses out of liquid which a monomer and a solvent are distributing o «S5*T 
umformly. It ,s thought that there is an operation which a metallic oxide prevents then condensation of an 
op.r«t.on 'ncorporated uniformly and with high density inside particles and particles, and Takes particle size 
d.stribution sharp. When metallic compounds which performed lipophilic-ized processing are used it is not 

clT/AT ° ! USpensi ° n Sta u b " iZer ' ike Ca ' Cium flu ° ride - Reaction inhibiti °" * the time o^ ng out the 
coat of electrostatic property inhibition by suspension stabilizer remaining in a carrier surface *7h^ro™«-b, 

to coTZ t r h Sm ♦ T 6 , ° f 3 C ° at tHe reaCtive resin ,ike silicone resin «" ^ Prevented It makesTe^y 
to control the amount of adsorpt.cn moisture by that suspension stabilizer does not exist in the surface and 
abohsh.ng evil which accompanies it within the limits of this invention surface, and 

L0135JAS for l.pophilic-ized processing, it is preferred to be processed by a lipophilic-ized processing aeent 
wh.ch are organ.c compounds which have one sort or two sorts or more of functional wTilSln 
epoxy group, an amino group, and a sulfhydryl group, and those mixtures. In particular toe range o 'the amount 

IntlT, 10 " m °'^ ° f , thiS inVenti ° n ' S 3ttained easi,y ' and in order to obtain a career wher^ ^ellctrificTtion 
grant ability was stabihzed. an epoxy group is used preferably electrification 

inH 3 hvH S a . magn f ° metal oxide P art icle. it is preferably preferred at Kami who improves lipophilic prooertv 
and hydrophobicty of a magnetic metal oxide particle more preferably per magnetic metal oxiEu^blM 

toTflT ? 6 , P ;° CeSS ! d bV 3 ,iDO P hi,ic - ized ssing agent of 0.2 to 6 mass part 0 to 0 mass part 

[01 37]As a l.poph.l,c-.zed processing agent which has an epoxy group, gamma- 

^^^ ,m ^;^«'.«"«. Gamma-glycidoxypropyltrimetoxysilane, beta-(3.4-epoxycyclohexyl) 

SS^H^h!— l ^ hSWlrin ' g ' yCid01, 3 StVrene (m6ta) me taglycidyl acrylate copolymer are mentioned 
S 1 P°P h "' c --^ d Processing agent with an amino group, for example gamma-aminopropyf mentl ° ned 
tr.methoxys.lane. gamma-am.nopropyl methoxy diethoxysilane, gamma-aminopropyl triethoxysilane N- 

N-oL 0 n e ^ ) " gamma " amin ° PrOP ^^^ N-(-inoethyl)-gamma-aminopropyir e Cdfmethoxysi.ane 
N pheny|- gamm a- ami no P ropyl trimethoxysilane, ethylenediamine, ethylenetriamine a styrene Leta) acrv^c S 
d.methylam.noethyl copolymer, isopropanal PIRUTORI (N-aminoethyl) titanate. etc are used ^ 



[0139]As^a lipophilic-ized processing agent which has a sulfhydryl group, mercaptoethanol, mercaptopropionic 
acid, and gamma-mercapto propyltrimethoxysilane are used, for example. 

[01 40] Resin in particular that covers the carrier-cores surface does not receive limitation. Specifically, for 
example Polystyrene, an acrylic resin like a styrene acrylic copolymer, VCM/PVC, vinyl acetate, polyvinylidene 
fluoride resin, fluorocarbon resin, Perphloro carbon resin, solvent solubility perphloro carbon resin, polyvinyl 
alcohol, A polyvinyl acetal, a polyvinyl pyrrolidone, petroleum resin, cellulose, A cellulosic, novolak resin, low 
molecular weight polyethylene, saturated alkyl polyester resin, Aromatic polyester resin, polyamide resin, 
polyacetal resin, polycarbonate resin, Polyether sulfone resin, polysulfone resin, polyphenylene sulfide resin, 
Polyether ketone resin, phenol resin, modified phenol resin, mallein resin, Alkyd resin, an epoxy resin, an acrylic 
resin, unsaturated polyester obtained by a polycondensation of an anhydrous mallein, terephthalic acid, and 
polyhydric alcohol, Urea resin, melamine resin, urea-melamine resin, xylene resin, toluene resin, guanamine resin, 
melamine guanamine resin, acetoguanamine resin, GURIPU tar acid resin, furan resin, silicone resin, polyimide 
resin, polyamide imide resin, Polyetherimide resin and polyurethane resin can be mentioned. 
[0141]Silicone resin is especially used preferably from adhesion with a core, and a viewpoint of SUPENTO 
prevention. Although silicone resin can also be used independently, in order to raise intensity of an enveloping 
layer and to control to desirable electrification, it is preferred to use together with a coupling agent and to use. 
Before the part carries out the coat of the resin, as for the above-mentioned coupling agent, it is preferred to 
be used as what is called a primer agent processed on the carrier-cores surface, and a subsequent enveloping 
layer can form it in the state with higher adhesion accompanied by a covalent bond. 
[0142]As a coupling agent, it is good to use an aminosilane. As a result, an amino group with positive 
electrostatic property can be introduced into a carrier surface, and a negative electrifying characteristic can be 
given to a toner good. Since existence of an amino group activates a lipophilic-ized processing agent currently 
preferably processed by metallic compounds and both of silicone resin, it can improve adhesion with carrier 
cores of silicone resin further, and can form a firmer enveloping layer by promoting hardening of resin 
simultaneously. 

fnlS^ 63 ^ ^ im8ge , f ° rming d6ViCe (image recorder > of a desirable gestalt of an example is explained. 
L0144]Qr^g^,s an outline composition model figure of an example of an image forming device according to 

deve o D :r n ° t n m IrH ; h m p th0d ^^^graphy P-cess use, a contact electrifying system, a reversal 
development method the Cree nares. and the maximum passage-of-sheets size of an image forming device of 
this example are the laser beam printers of A3 size. Torming aevice or 

[0145](1) The overall outline composition a photoconductive drum 1 of a printer is a rotating-drum type electro 
Photography photo conductor (it is hereafter described as a photoconductive drum). As shown n a lunation 
model figure of a^Mng_3, this photoconductive drum 1 suppresses interference of ight on the s^^cTof the 
cyhnder 1a made from aluminum (conductive drum base), and is carrying out composftio whbh recoaLd the 

Z iZZtll Tl H "J*? raiS6S UPP6r adh6SiVe Pr ° Perty - th * Photoelectr a S^^S^To 
E m j5 a °f 1 d °f charge transport layers sequentially from the bottom. V ' 

L0146JA photoconductive drum of this invention is not restricted above. Drawing 3 drawing 4 and drawn* «5 
mSi n A T C + a ' COmp ° sition of an elect ™ photography photo conductor beTo^T* ™ QMLt 3nd dj ™- 5 

transport layer 20 is laminated under the charge generating la^eM 9 n tl £ ~« \ ^f 0 ^' the ° harge 
[0150]Between the conductive substrate 16 and the photosensitive layer 17. an under-coating layer (glue line) 



with a barrier function and an under-coating function can be provided. 

[0l51]An under—coating layer is formed for an adhesive improvement of a photosensitive layer, coating nature 
improvement, protection of a base material, covering of a defect of a base material, electric charge injectional 
improvement from a base material, protection to an electrical breakdown of a photosensitive layer, etc. The 
thickness is about 0.2-2 micrometers. 

[0152]As charge generating material, kinky thread RIUMU, a CHIOPIORIRIUMU system color, phthalocyanine 
pigment, anthanthrone paints, JIBENZU bilene quinone paints, the Pilatus Ron paints, an azo pigment, indigo 
paints, quinacridone paints, unsymmetrical kino cyanine, kino cyanine, etc. can be used. 

[0153]as charge transport material — a hydrazone system compound, a pyrazoline system compound, a styryl 
system compound, an oxazol system compound, a thiazole system compound, and doria — a reel methane series 
compound, a poly aryl alkane system compound, etc. can be used. 

[0154]The charge generating layer 19 often distributes the above-mentioned charge generating material by 
methods, such as a homogenizer, an ultrasonic wave, a ball mill, a vibration ball mill, a sand mill, attritor, and a roll 
mill, with 0.5-4-times the amount binder resin and a solvent, and it applies and dries and it is formed. Especially 
the thickness has the preferred range of 0.01-1 micrometer 5 micrometers or less. 

[0155]The charge transport layer 20 dissolves in a solvent, and generally applies and forms the above-mentioned 
charge transport material and binder resin. The mixing ratio of charge transport material and binder resin is 21 
to about 1:2. As a solvent, chlorine-based hydrocarbon, such as aromatic hydrocarbon, such as ester species 
such as ketone, such as acetone and methyl ethyl ketone, methyl acetate, and ethyl acetate, toluene and 
xylene, chlorobenzene, chloroform, and a carbon tetrachloride, is used. When applying this solution, for example A 
d.p coating method, a spray coating method, Coating methods, such as a spinner coating method, can be used 
and temperature of the range of 20 ** - 150 ** can perform preferably 10 ** - 200 ** of desiccation under air 
blasting desiccation or stillness desiccation in 10 minutes - 2 hours for 5 minutes - 5 hours. Especially thickness 
mi'JK 6 k I Se tran ! P ° rt layer has the Purred range of 10-25 micrometers 5-30 micrometers 

choin I'" 8 reS . m " ° rming the ° harge generatin * ]a ** r 19 and the charge transport layer 20. Resin 

chosen from an acrylic resin, styrene resin, polycarbonate resin, polyarylate. poly SARUHON polyphenylene 
oxide, an epoxy resin polyurethane resin, alkyd resin, unsaturated resin, etc. Is preferred. As desfraNe Sn 
BST^S^ 3 — "• ~Po*n., PO,carbonatetlTdia,,l 

xrrjsr made to contain various — — 

by pressure with predeterm°,ec thmst to Z^rftk °f a Photoconductive drum, is made to weld 

end e volts alternates current (Vac) ^'"^ V °' tage Wh,cn «-P»nmpo..d direct current voltage (Vdc) 

n^t^ * " *° - il,atine ^ ™ hi ° h ' 

So^^ 

^r-rmte^i^ 

sponge layer for reducing an elecXnVsound II rh ?7 (sU ^ or } ^ E ' aStic layer 2b is a foa ™<< 
resistance uniform as the whole haTged rZ and 2 TT % C °T° I ^ 2 ° '« * conductiv * ^ for obtaining 
to prevent leak from occu^ng evenT defect of a ofnhLf ar l protect ™ Prided in order 

[0163]It explains still in detail P 6 ^ ' S ° n the P hotoco " Active drum 1. 

2b r 2 * 2°c ,ler may be the — tion - 



to these surfaces of metal for the purpose of rust prevention or damage resistance grant. 

[01 66]In the charged roller 2. in order to secure good uniform adhesion over the photo conductor 1 of the 

charged roller 2, suitable elasticity is given to elastic layer 2b. 

[0167]The conductivity of elastic layer 2b is adjusted by adding conducting agents, such as conductive particles, 
such as carbon black, or alkali metal salt, and ammonium salt, in spring materials, such as rubber. Elasticity is 
adjusted by addition of process oil, a plasticizer, etc. As a concrete spring material of elastic layer 2b, for 
example Crude rubber, ethylene propylene diene methylene rubber (EPDM), A styrene butadiene rubber (SBR), 
silicone rubber, urethane rubber, Resin, such as synthetic rubbers, such as epichlorhydrin rubber, polyisoprene 
rubber (IR), butadiene rubber (BR), nitril butadiene rubber (NBR), and chloroprene rubber (CR), and also 
polyamide resin, polyurethane resin, silicone resin, and a fluoro-resin, is also mentioned. Foam of the above- 
mentioned spring material may be used for elastic layer 2b. 

[0168]It is making surface hardness of a charged roller into 30 degrees thru/or 80 degrees in this invention in 
Aska C, It can control adhering a transfer residual toner to the charged roller surface and the drum surface 
(adherence), and an inferior transfer picture accompanying an image defect and it by charged roller 
contamination can be controlled by reducing a toner damage in a nip part of a charged roller and a 
photoconductive drum further. 

[0169]A transfer residual toner adheres that surface hardness of a charged roller is less than 30 degrees in Aska 
C to the charged roller surface, and uniform electrification becomes impossible. 

[0170]If surface hardness of a charged roller exceeds 80 degrees in Aska C, forcing of a toner to a drum will 
become strong too much, a transfer residual toner will adhere to the drum surface, and a uniform picture will no 
longer be acquired. 

[0171]It is desirable when making surface hardness of a charged roller into 40 degrees thru/or 70 degrees in this 
invention in Aska C furthermore heightens an above-mentioned effect. 

?\l 2 ^ S i f °in!n C f riCal resis , tance of said elastic la V er - ^ ^ Preferred to have the conductivity of the range of 
1x103 to 1x1010 [omegacm]. Since thickness is based also on a path of a conductive substrate, restriction in 
particular is not received. 

[01 1 73]2 d of surface layers are provided in many cases in order to prevent bleed out on the surface of a charged 
roller, such as a plasticizer ,n elastic layer 2b, and to maintain slide nature and smooth nature on the surface of 
f n ^7 6r 2 d ° f SUrfaCe layers are P ro vided by covering coating or a tube 

do JuS a e l Pr ° V - ding 2 d °, f SUrfaCe ,a T rS bV C ° atin& 83 3 C ° nCrete material ' resin - such as Po'v^ide resin, 
rZllTrH* ' ^kI^ re f ^.fl^oro-resin. and silicone resin, and also epichlorhydrin rubber, urethane 

S^tZ * aCrV ° mtrile mbber ' etc - are mentioned. As a coating method, a dip coating method, a 

roll coating method, a spray coating construction method, etc. are good 

[0175]When providing 2 d of surface layers by covering a tube, as a concrete material. Nylon 12. PFA (ethylene 
etrafluonde perfluoroa kyl vinyl ether copolymerization resin). Thermoplastic elastomer, such as PVDF 

J ' FEP , (fl "°™« ted ethyene-propylene copolymer) and also a polystyrene system, a 

system ^^rment^ned" Vm SyStem> " P ° ,yurethane system ' a Poster system, and a polyamide 

[0176]A tube may be a heat contraction nature tube and may be a non-heat contraction nature tube In order to 

aTcaTb^b, " k C ° H UCt,V,ty /°. 2 d ° f SU ^f ' ayerS ' cond -ting agents, such as conductive metaHic oxide such 
as carbon black and a conducive particle like carbon graphite, conductive titanium oxide, a conductive zinc 
oxide, conductive tin oxide, are used. 

fomllacrlT ^ Ctr ^ resistance of said surface layer, it is preferred that it is the range of 1x10 6 - 1x10 14 
Sa A bly f ° r thiCkneSS ' * iS Dreferred that it is 2 thru/or 500 micrometers. It is 2 thru/or 250 micrometers more 

A° s 1 ^Il e rheOStatiC COn A r u' la * er 2 ° iS f ° rmed ' n manV CaS6S in ° rder to contro ' resistance of charge members 
ftoro-rel I H T 6 rhe !, StatlC C °T° l ' ayer 2C ' reS,n ' SUCh 35 P ° lyamide resin " Polyurethane resin, a 

rubb°r Z S, "°° ne ; e !; n - and also op.chlorhydrin rubber, urethane rubber, chloroprene rubber, acrylonitrile 

rubber, etc. are mentioned. Conducting agents, such as conductive metallic oxide, such as carbon black a 
conducive part.cle l.ke carbon graphite, conductive titanium oxide, a conductive zinc oxide, conductive tin oxide 

^ Can 06 diStribUt6d f ° r the ~ ° f — ad -tment also in the" 
[01 80]It provides, when the rheostatic control layer 2c also covers coating or a tube. 

[0181]As for electrical resistance of said rheostatic control layer, it is preferred that it is the range of 1x10 6 - 
1x10 lu [omegacm]. 

[0182]As for thickness, it is preferred that it is 10 thru/or 1000 micrometers. It is 10 thru/or 750 micrometers 
more preferably. 

[0183]Measurement of volume resistivity in this invention is performed according to JIS K 6911. 



[0184]In drawin g 2, 2 f is an electrification roller cleaning member, and it is a cleaning film which has flexibility in 
thife example. This cleaning film 2f is arranged so that an end may be fixed by 2 g of support members which are 
arranged in parallel to a longitudinal direction of the charged roller 2, and carry out a constant rate of 
reciprocating movement to the longitudinal direction and the charged roller 2 and contact nip may be formed in a 
field near the free edge side. The reciprocating-movement drive of the constant rate is carried out for 2 g of 
support members to a longitudinal direction via a gear train by a drive motor of a printer, and rubbing of 2 d of 
the charged roller surface layers is carried out with the cleaning film 2f. Thereby, removal of adhesion 
contaminants (a fines toner, an external additive, etc.) of 2 d of charged roller surface layers is made. 
[0185]c) The information writing means 3 is exposure as an information writing means which forms an 
electrostatic latent image in a field of the photoconductive drum 1 by which charging processing was carried out. 
There are a direction etc. which used a method of using an LED array, a method of using a semiconductor laser, 
and a liquid crystal shutter array. 

[0186]This example is the laser beam scanner which used a semiconductor laser, laser-scanning-exposure L 
(image exposure) Output a laser beam modulated from host devices, such as an image reader, corresponding to a 
picture signal sent to the printer side, and carry out a uniform charging processing side of the rotation 
photoconductive drum 1 in the exposure position b. An electrostatic latent image corresponding to picture 
information which carried out scanning exposure is formed in the 1st page of a rotation photoconductive drum 
one by one because potential irradiated by this laser-scanning-exposure L by a laser beam of the 1st page of a 
photoconductive drum falls. 

[0187]d) The developing means 4 is a developer (development counter) as a developing means which supplies a 
developer (toner) to an electrostatic latent image on the photoconductive drum 1, and visualizes an electrostatic 
latent image, and this example is a reversal development device of a two-ingredient magnetic brush development 
system. 

[0188]4a is a developing container, 4b is a nonmagnetic developing sleeve, and this developing sleeve 4b makes a 
part of that peripheral face expose outside, and is allocated pivotable in the developing container 4a. A magnet 
roller which fixed 4c to non rotation and was inserted into the developing sleeve 4b, A two component developer 
which accommodated 4 d in a developer coating braid, and accommodated 4e in the developing container 4a, a 
developer stirring member allocated in the pars-basilaris-ossis-occipitalis side in the developing container 4a 4 f, 
and 4 g are toner hoppers, and makes a toner for supply have accommodated. 

[0189]A field of the developing sleeve 4b **(ed) and rotated is coated as a thin layer, and an electrostatic latent 
image is developed as a toner image because the amount of [ in a developer conveyed by the developing section 
c ] toner adheres to the 1st page of a photoconductive drum selectively by an electric field by developing bias 
corresponding to an electrostatic latent image. In this example, a toner adheres to an exposure bright section of 
the 1st page of a photoconductive drum, and reversal development of the electrostatic latent image is carried 
out. 

[0190]A developer thin layer on the developing sleeve 4b which passed the developing section c is returned to a 
developer **** part in the developing container 4a with rotation of a continuing developing sleeve. 
[0191]In order to maintain toner density of the two component developer 4e in the developing container 4a to 
predetermined approximately regulated within the limits, It is detected for example, by an optical toner 
concentration sensor whose toner density of the two component developer 4e in the developing container 4a is 
not illustrated, drive controlling of the toner hopper 4g is carried out according to the detection information, and 
a toner in a toner hopper is supplied to the two component developer 4e in the developing container 4a. A toner 
supplied to the two component developer 4e is agitated by 4 f of stirring members. 

[0192]e) A transfer means and the fixing means 5 are transfer devices, and this example is a transfer roller. This 
transfer roller 5 is made to have welded by pressure to the photoconductive drum 1 with predetermined thrust, 
and that pressure welding nip part is the transfer section d. This transfer section d is fed with the transfer 
material (a transferred member, a recording material) P in predetermined control timing from an unillustrated 
paper feeder style part. 

[0193]The transfer material P with which the transfer section d was fed is pinched and conveyed between the 
rotating photoconductive drum 1 and the transfer roller 5, It is that +2 kV is impressed to the transfer roller 5 
from the power supply S3 in the meantime by an example of a transfer bias book of straight polarity whose 
negative polarity which is the regular electrified polarity of a toner is reverse polarity, and electrostatic image 
transfer of the toner image by the side of the 1 st page of a photoconductive drum is carried out to a field of the 
transfer material P by which pinching conveyance is carried out one by one in the transfer section d. 
[0194]It dissociates from the 1st page of a rotation photoconductive drum one by one, and the transfer material 
P which received transfer of a toner image through the transfer section d is conveyed to the anchorage device 6 
(for example, heat roller fusing device), and is outputted as an image formed matter (a print, a copy) in response 
to fixing treatment of a toner image. 

[0195] Drawin g 6 is a figure showing an example of composition of a fixing assembly of this invention. 53 is a 



fixing roller, and following rotation is performed, the pressurizing roller 54 welding by pressure to this fixing roller 
5$ and forming a nip part between the fixing rollers 53. This fixing roller 53 makes a gestalt of a hollow cylinder 
object, the halogen heater 55 is built in hollow space, and heat supply required for fixing is made. The pressurizing 
roller 54 is heated by the halogen heater 55. temperature control of a roller — a field of the fixing roller 53 not 
feeding sheets — the thermo sensitive register 58 as a temperature detector element — or contact 
arrangement being carried out and the thermo sensitive register 58 to the pressurizing roller 54, Skin 
temperature of a roller is detected by a change in resistance accompanying the detection temperature, and 
current control of the halogen heater 55 is performed so that it may become a predetermined value about roller 
surface temperature with a control device (not shown). 

[0196]In the above devices, from the right direction, it shows around by the guide 62, and an unestablished 
transfer material receives application of pressure and heating by the surface of the fixing roller 53, and it 
advances into a nip part and paper is back-delivered [ it was fixed to it and ] to it. 59 is a separating claw with a 
transfer material, the fixing roller 53, or the pressurizing roller 54 to which it was fixed. 
[0197]Since thickness (number - tens of micrometers) of the multiplex toner 61 of monochrome of a color 
picture - four colors is followed, composition of the fixing roller 53 needs to provide a not less than tens of 
micrometers elastic layer to shafts, such as aluminum. If elasticity is small, being un-established of a toner 
crevice and a resolving fall by crushing of a toner will be brought about. Since the fluid silicone rubber RTV of a 
methyl system and a methylvinyl system and an LTV type thing are provided with elasticity, construction 
material of the above-mentioned elastic layer is preferred. It is good also as multilayered constitution which 
provided a layer of HTV strong against heat in a surface at the lower layer using above RTV and LTV, and 
prevented heat deterioration on a rear face of a surface, and peeling. What formed the LTV type elastic layer 52 
of dimethyl silicone rubber of 15 rubber hardness (Aska C) 2.5 mm on the aluminum rodding 51, and formed 50 
micrometers of PFA tube layers 63 on it as this example was fabricated and used for phi46mm. At this time, 
product hardness was 60 degrees in Aska C. Methylphenyl system silicone rubber can also be used for others. 
[0198]Since elasticity may be small compared with the fixing roller 53, it can be simplified, and composition of 
the pressurizing roller 54 is good for an aluminum shaft to even provide layers, such as HTV and fluorocarbon 
rubber. Of course, a thing of a fixing roller and an abbreviated identical configuration may be used. In this 
example, what provided 52 for an LTV type elastic layer of dimethyl silicone rubber of 15 rubber hardness (Aska 
C) 1.5 mm on the aluminum rodding 51 as a pressurizing roller, and formed 50 micrometers of PFA tube layers 63 
on it was fabricated and used for phi46mm. At this time, product hardness was 60 degrees in Aska C. 
Methylphenyl system silicone rubber may be used for others as rubber of a fixing roller and a pressurizing roller. 
Fixing temperature was made into less than [ ripple**3 ** ] at 180 **, and welding pressure was set to 392- 
588N (40 - 60kgf). 

[0199](2) Printers of an example of a cleanerless system and a toner electrification amount control book are the 
Cree nares, and a cleaning device for exclusive use from which a transfer residual toner which carries out 
certain quantity remains is removed to the 1st page of a photoconductive drum after toner image transfer to the 
transfer material P is not made to provide. A transfer residual toner on the 1st page of a photoconductive drum 
after transfer is carried by the developing section c through the charging part a and the exposure part b with 
rotation of the continuing photoconductive drum 1, and development simultaneous cleaning (recovery) is carried 
out by the developer 4 (cleanerless system). 

[0200]In this example, as for this, as mentioned above, in the developing section c, a reverse method is rotated 
and a direction of movement of the 1st page of a photoconductive drum is advantageous [ the developing sleeve 
4b of the developer 4 ] to recovery of a transfer plate toner on the photoconductive drum 1. Since a transfer 
residual toner on the 1st page of a photoconductive drum passes along the exposure part b, an exposure 
process is made from the transfer residual toner, but since there is little quantity of a transfer residual toner, big 
influence does not appear. 

[0201 ]To a transfer residual toner, electrified polarity as mentioned above merely A thing of normal polarity, a 
thing of reverse polarity (reversal toner). When what has few electrification quantity is intermingled and reversal 
toner of them and a toner with little electrification quantity pass the charging part a, a charged roller will carry 
out toner contamination by adhering to the charged roller 2 more than permission, and poor electrification will be 
produced. 

[0202]In order to make development simultaneous cleaning by the developer 3 of a transfer residual toner on the 
1st page of a photoconductive drum perform effectively, It is required for the electrified polarity of a transfer 
residual toner on a photoconductive drum carried by the developing section c to be normal polarity, and for the 
electrification quantity to be the electrification quantity of a toner which can develop an electrostatic latent 
image of a photoconductive drum with a developer. About neither reversal toner nor a toner for which 
electrification quantity is not suitable, it will be able to remove and collect from on a photoconductive drum at a 
developer, but will be the cause of a poor image. 

[0203]Then, in this example, from the transfer section d, it is the photoconductive drum hand-of-cut 

J 



downstream, and the toner (developer) electrification quantity control means 7 for arranging the electrified 
polarity of a transfer residual toner with negative polarity which is normal polarity in a position of the 
photoconductive drum hand-of-cut upstream from the charging part a is established. 

[0204]It is the charging part a further located downstream by arranging the electrified polarity of a transfer 
residual toner with negative polarity which is normal polarity, and when carrying out charging processing of the 
1st page of photoconductive drum top from on this transfer residual toner, reflection power to the 
photoconductive drum 1 enlarges, and adhesion in the charged roller 2 of a transfer residual toner is prevented. 
[0205]Next, recovery of a transfer residual toner in a developing process is described. 
[0206]The developer 4 is as having mentioned above and is a cleaner less system which cleans a transfer 
residual toner simultaneously with development. 

[0207]A toner electrification amount for transfer residual toners on the photoconductive drum 1 to be collected 
by the developer 4 needs to use electrification quantity of an absolute value smaller than an absolute value of 
electrification quantity when charging processing is carried out at said developer electrification quantity control 
means. This is what is called electric discharge, and it is because a direction of affinity with a drum will excel if 
electrification quantity of a transfer residual toner is high, and it is no longer collected by the developer 4 and an 
image defect is produced. 

[0208] However, in order to make transfer residual toners greatly charged in negative polarity by the toner 
electrification amount control means 7 in order to prevent toner adhesion to the charged roller 2, as mentioned 
above collect in the developer 4, it is necessary to discharge electricity. The electric discharge is made by the 
charging part a. That is, exchange electric discharge of the transfer residual toner is carried out by impressing a 
volts alternating current of 1000 Hz and 1400V to the charged roller 2, as described above. A toner 
electrification amount after passage can be adjusted with adjustment of an impression volts alternating current 
to the charged roller 2 for the charging part a by exchange electric discharge. In a developing process, transfer 
residual toners on the photoconductive drum 1 in which a toner should not be developed are collected by the 
developer 4 for the above-mentioned reason. 

[0209] Preventing adhesion in the charged roller 2 of a transfer residual toner by arranging and carrying out 
charging processing of TORIBO of a transfer residual toner on the photoconductive drum 1 carried to the 
charging part a to negative polarity which is normal polarity by the toner electrification amount control means 7 
from the transfer section d in this way. Electrification quantity of a transfer residual toner by which charging 
processing was carried out to negative polarity which is normal polarity by the above-mentioned toner 
electrification amount control means 7 at the same time the photoconductive drum 1 is charged in 
predetermined potential with the charged roller 2, Recovery of a transfer residual toner in a developer is also 
efficiently made by controlling by the developer 4 to suitable electrification quantity which can develop an 
electrostatic latent image of a photoconductive drum, thereby, there are not poor electrification and a poor 
image and an image forming device which moreover employed a merit of a cleanerless system efficiently can be 
provided. 
[0210] 

[Example]Although this invention is more concretely explained by an example being shown below, this is not 
limited to this invention at all. 

[0211]Below, the manufacturing method of a toner is explained. 

[0212](Example 1 of manufacture of black toner) The black toner used for this invention was carried out as 
following, and was prepared. 

[0213]Ion-exchange-water 910 mass part and 0.1 -mol [/I. ] Na 3 P0 4 solution 450 mass part were added, number 

of rotations was adjusted to 1 2000 rpm, and 55 ** was made to warm in the 4 mouth flask for 2 I. provided with 
the high-speed agitating device TK-homomixer. The carrier fluid system which adds gradually 1.0-mol [/I. ] 
CaCI 2 solution 68 mass part here, and contains minute difficulty water solubility dispersing agent Ca 3 (P0 4 ) 2 was 

prepared. 

[0214]On the other hand, a dispersoid system is - styrene monomer. 160 mass parts and n-butyl methacrylate 
monomer 40 mass parts and carbon black 15 mass parts and saturated polyester resin Ten mass parts (the 
polycondensation thing of bisphenol A and isophthalic acid, the acid value 12, and 60 ** of glass transition 
points) 

- Carixarene 2 mass parts and divinylbenzene 0.2 mass parts and ethylene glycol diacrylate 0.2 mass parts and 
low softening point material 30 mass parts (diester wax Mw=1 200, Mn=800, Mw/Mn=1 .5, penetration 5.0) 
After distributing the above-mentioned mixture for 3 hours using attritor, it corned for 12 minutes, having 
supplied the dispersed matter which added 2 and 2 -azobis (2,4-dimethylvaleronitrile) 5 mass part which is a 
polymerization initiator in the above-mentioned carrier fluid, and maintaining number of rotations. After having 
replaced the stirrer with the propeller impeller from the high-speed stirrer after that, carrying out temperature 
up of the internal temperature to 60 ** and making a polymerization continue by 50 rotations for 5 hours, 
temperature up was carried out to 80 ** over 1 hour, and the polymerization was continued after that for 4 



hours. * 

[0215]The slurry after the end of a polymerization was cooled, rinsing and desiccation were carried out, and 
black particles (1) were obtained. When particle size distribution was measured for the obtained black particles 
(1) with the Coulter counter, the weight mean diameter was 6.9 micrometers. 

[0216]To 100 copies of obtained black particles (1), 1.0 mass parts were added, uniform diffusion of the titania 
impalpable powder which performed 1.0 mass parts and canal processing for the silica impalpable powder which 
performed canal processing was carried out using the Henschel mixer by Mitsui Mining Co., Ltd., and black toner 
(1) was obtained. Physical properties are shown in Table 1. 

[0217](Example 2 of manufacture of black toner) Black toner (2) was prepared like the example 1 of manufacture 
of black toner except for changing the addition of the divinylbenzene of the example 1 of manufacture of black 
toner into 0.3 mass parts from 0.2 mass parts. 

[0218](Example 3 of manufacture of black toner) Black toner (3), The addition of ethylene glycol diacrylate of the 
example 1 of manufacture of black toner from 0.2 mass parts to 0.1 mass parts. Furthermore, the addition of 
divinylbenzene was changed into 0.1 mass parts from 0.2 mass parts, and it prepared like the example 1 of 
manufacture of black toner except for having made reaction temperature and time into 10 hours at 70 **. 
[0219](Example 4 of manufacture of black toner) Black toner (4), The addition of ethylene glycol diacrylate of the 
example 1 of manufacture of black toner from 0.2 mass parts to 0.25 mass parts. Furthermore, the addition of 
divinylbenzene was changed into 0.25 mass parts from 0.2 mass parts, and it prepared like the example 1 of 
manufacture of black toner except for having continued reaction temperature and time at 55 **, and having 
continued the polymerization at 8 hours and 80 ** for 2 hours. 

[0220](Example 5 of manufacture of black toner) Black toner (5), The addition of ethylene glycol diacrylate of the 
example 1 of manufacture of black toner from 0.2 mass parts to 0.05 mass parts. Furthermore, the addition of 
divinylbenzene was changed into 0.05 mass parts from 0.2 mass parts, and it prepared like the example 1 of 
manufacture of black toner except for having made reaction temperature and time into 10 hours at 80 **. 
[0221](Example 6 of manufacture of black toner) Black toner (6) was prepared like the example 1 of manufacture 
of black toner except for changing the addition of the low softening point material of the example 1 of 
manufacture of black toner into ten mass parts. 

[0222](Example 7 of manufacture of black toner) Black toner (7), The low softening point material of the example 
1 of manufacture of black toner was changed into paraffin wax (Mw=2000, Mn=700, Mw/Mn=2.9, penetration 5.0), 
and it prepared like the example 1 of manufacture of black toner except for making the addition into 70 mass 
parts. 
[0223] 

(Example 8 of manufacture of black toner) 

- styrene n-butyl methacrylate divinylbenzene ethylene Glico (the polycondensation thing of bisphenol A and 
isophthalic acid.) RUJIAKURIRETO copolymer (60 ** of glass transition points) 100 mass parts and carbon black 
7 mass parts and saturated polyester resin Five mass parts 60 ** of acid value 10 glass transition points 

- Carixarene 1 mass part and low softening point material Twelve mass parts (diester wax Mw=1 200, Mn=800, 
Mw/Mn=1.5, penetration 5.0) 

Preliminary mixing of the above-mentioned mixture was carried out with the Henschel mixer, melt kneading was 
carried out at the temperature of 130 ** with the 2 axis extrusion kneading machine, coarse grinding was carried 
out after cooling using the hammermill, and, subsequently the pulverizing mill by an air jet method ground. This 
was classified and black particles (2) were obtained. 

[0224]To black particle (2) 100 obtained mass part, 1.0 mass parts were added, uniform diffusion of the titania 
impalpable powder which performed 1.0 mass parts and canal processing for the silica impalpable powder which 
performed canal processing was carried out using the Henschel mixer by Mitsui Mining Co., Ltd., and black toner 

(8) was obtained. 

[0225](Example 9 of manufacture of black toner) Conglobation processing was performed using the processing 
unit of the type which a rotor rotates the black particles (2) obtained in the example 8 of manufacture of black 
toner, and performs surface treatment, and black particles (3) were obtained. 

[0226]To black particle (3) 100 obtained mass part, 1.0 mass parts were added, uniform diffusion of the titania 
impalpable powder which performed 1.0 mass parts and canal processing for the silica impalpable powder which 
performed canal processing was carried out using the Henschel mixer by Mitsui Mining Co., Ltd., and black toner 

(9) was obtained. 

[0227](Example 10 of manufacture of black toner) Black toner (10), The low softening point material of the 
example 1 of manufacture of black toner is changed into paraffin wax (Mw=2250 t Mn=1500, Mw/Mn=1.5, 
penetration 1 .0), Except for having changed the addition of ethylene glycol diacrylate into 0.3 mass parts from 
0.2 mass parts, and having changed the addition of divinylbenzene into 0.3 mass parts from 0.2 mass parts 
further, it prepared like the example 1 of manufacture of black toner. 

[0228](Example 1 1 of manufacture of black toner) Black toner (1 1), The low softening point material of the 

i 



example i of manufacture of black toner is changed into paraffin wax (Mw=600, Mn=400, Mw/Mn=1.5, penetration 
U.O), Furthermore ethylene glycol diacrylate and divinylbenzene were not added, but it prepared like the example 
1 of manufacture of black toner except for having made reaction temperature and time into 10 hours at 70 **. 
[0229](Example 12 of manufacture of black toner) Black toner (12), The addition of ethylene glycol diacrylate of 
the example 1 of manufacture of black toner is changed into 0.3 mass parts from 0.2 mass parts. Low softening 
point material was changed into paraffin wax (Mw=1800 f Mn=1000, Mw/Mn=1.8 f penetration 2.6), and it prepared 
like the example 1 of black toner manufacture except for making the addition into 12 mass parts. 
[0230](Example 1 of manufacture of yellow toner) The yellow toner used for this invention was carried out as 
following, and was prepared. Ion-exchange-water 910 mass part and 0.1 -mol [/I. ] Na 3 P0 4 solution 450 mass 

part were added, number of rotations was adjusted to 1 2000 rpm, and 55 ** was made to warm in the 4 mouth 
flask for 2 I. provided with the high-speed agitating device TK-homomixer. The carrier fluid system which adds 
gradually 1.0-mol [/I. ] CaCI 2 solution 68 mass part here, and contains minute difficulty water solubility 

dispersing agent Ca 3 (P0 4 ) 2 was prepared. 

[0231 ]on the other hand — a dispersoid system - styrene monomer (the polycondensation thing of bisphenol A 
and isophthalic acid.) 160 mass parts and n-butyl methacrylate monomer 40 mass parts and C.I. pigment yellow 
93 15 mass parts and saturated polyester resin Ten mass parts The acid value 12 and 60 ** of glass transition 
points 

- Carixarene 2 mass parts and divinylbenzene 0.1 mass parts and ethylene glycol diacrylate 0.1 mass parts and 
low softening point material 20 mass parts (diester wax Mw=1 100, Mn=800, Mw/Mn=1.5, penetration 5.0) 
It is a polymerization initiator after distributing the above-mentioned mixture for 3 hours using attritor. 
[0232]It corned for 12 minutes, having supplied the dispersed matter which added 2 and 2 ? -azobis (2,4- 
dimethylvaleronitrile) 5 mass part in the above-mentioned carrier fluid, and maintaining number of rotations. 
After having replaced the stirrer with the propeller impeller from the high-speed stirrer after that, carrying out 
temperature up of the internal temperature to 65 ** and making a polymerization continue by 50 rotations for 5 
hours, temperature up was carried out to 85 ** over 1 hour, and the polymerization was continued after that for 
4 hours. 

[0233]The slurry after the end of a polymerization was cooled, rinsing and desiccation were carried out, and 
yellow particles (1) were obtained. When particle size distribution was measured for the obtained black particles 
(1) with the Coulter counter, the weight mean diameter was 6.6 micrometers. 

[0234]To yellow particle (1) 100 obtained mass part, 1.0 mass parts were added, uniform diffusion of the titania 
impalpable powder which performed 1.0 mass parts and canal processing for the silica impalpable powder which 
performed canal processing was carried out using the Henschel mixer by Mitsui Mining Co., Ltd., and yellow toner 
(1) was obtained. Physical properties are shown in Table 1. 

[0235](Example 2 of manufacture of yellow toner) Yellow toner (2) was prepared like the example 1 of 
manufacture of yellow toner except for changing the addition of the divinylbenzene of the example 1 of 
manufacture of yellow toner into 0.2 mass parts from 0.1 mass parts. 

[0236](Example 3 of manufacture of yellow toner) Yellow toner (3), The addition of ethylene glycol diacrylate of 
the example 1 of manufacture of yellow toner from 0.1 mass parts to 0.05 mass parts. Furthermore, the addition 
of divinylbenzene was changed into 0.05 mass parts from 0.1 mass parts, and it prepared like the example 1 of 
manufacture of yellow toner except for having made reaction temperature and time into 10 hours at 70 **. 
[0237](Example 4 of manufacture of yellow toner) Yellow toner (4), The addition of ethylene glycol diacrylate of 
the example 1 of manufacture of yellow toner from 0.1 mass parts to 0.15 mass parts. Furthermore, the addition 
of divinylbenzene was changed into 0.15 mass parts from 0.1 mass parts, and it prepared like the example 1 of 
manufacture of yellow toner except for having continued reaction temperature and time at 55 **, and having 
continued the polymerization at 8 hours and 80 ** for 2 hours. 

[0238](Example 5 of manufacture of yellow toner) Yellow toner (5), The addition of ethylene glycol diacrylate of 
the example 1 of manufacture of yellow toner from 0.1 mass parts to 0.025 mass parts. Furthermore, the 
addition of divinylbenzene was changed into 0.025 mass parts from 0.1 mass parts, and it prepared like the 
example 1 of manufacture of yellow toner except for having made reaction temperature and time into 10 hours 
at 80 **. 

[0239](Example 6 of manufacture of yellow toner) Yellow toner (6) was prepared like the example 1 of 
manufacture of yellow toner except for changing the addition of the low softening point material of the example 1 
of manufacture of yellow toner into seven mass parts. 

[0240](Example 7 of manufacture of yellow toner) Yellow toner (7), The low softening point material of the 
example 1 of manufacture of yellow toner was changed into paraffin wax (Mw=2000, Mn=700, Mw/Mn=2.9, 
penetration 5.0), and it prepared like the example 1 of manufacture of yellow toner except for making the 
addition into 60 mass parts. 
[0241] 

(Example 8 of manufacture of yellow toner) 



- styrenfe n-butyl meta-**********-** vinylbenzene ethylene-glycol-diacrylate copolymer (60 ** of glass 
transition points) 100 mass parts and C.I. pigment yellow 93 7 mass parts and saturated polyester resin Five 
mass parts . (The polycondensation thing of bisphenol A and isophthalic acid, 60 ** of acid value 10 glass 
transition points) 

- Carixarene 1 mass part and low softening point material Eight mass parts (diester wax Mw=1 100, Mn=800, 
Mw/Mn=1.5, penetration 5.0) 

Preliminary mixing of the above-mentioned mixture was carried out with the Henschel mixer, melt kneading was 
carried out at the temperature of 130 ** with the 2 axis extrusion kneading machine, coarse grinding was carried 
out after cooling using the hammermill, and, subsequently the pulverizing mill by an air jet method ground. This 
was classified and yellow particles (2) were obtained. 

[0242]To yellow particle (2) 100 obtained mass part, 1.0 mass parts were added, uniform diffusion of the titania 
impalpable powder which performed 1.0 mass parts and canal processing for the silica impalpable powder which 
performed canal processing was carried out using the Henschel mixer by Mitsui Mining Co., Ltd., and yellow toner 

(8) was obtained. 

[0243](Example 9 of manufacture of yellow toner) Conglobation processing was performed using the processing 
unit of the type which a rotor rotates the yellow particles (2) obtained in the example 8 of manufacture of yellow 
toner, and performs surface treatment, and yellow particles (3) were obtained. 

[0244]To yellow particle (3) 100 obtained mass part, 1.0 mass parts were added, uniform diffusion of the titania 
impalpable powder which performed 1.0 mass parts and canal processing for the silica impalpable powder which 
performed canal processing was carried out using the Henschel mixer by Mitsui Mining Co., Ltd., and yellow toner 

(9) was obtained. 

[0245](Example 10 of manufacture of yellow toner) Yellow toner (10), The low softening point material of the 
example 1 of manufacture of yellow toner is changed into paraffin wax (Mw=2250, Mn=1500, Mw/Mn=1.5, 
penetration 1.0), Except for having changed the addition of ethylene glycol diacrylate into 0.2 mass parts from 
0.1 mass parts, and having changed the addition of divinylbenzene into 0.2 mass parts from 0.1 mass parts 
further, it prepared like the example 1 of manufacture of yellow toner. 

[0246](Example 1 1 of manufacture of yellow toner) Yellow toner (11), The low softening point material of the 
example 1 of manufacture of yellow toner is changed into paraffin wax (Mw=600, Mn=400, Mw/Mn=1.5, 
penetration 13.0), Furthermore ethylene glycol diacrylate and divinylbenzene were not added, but it prepared like 
the example 1 of manufacture of yellow toner except for having made reaction temperature and time into 10 
hours at 70 **. 

[0247](Example 12 of manufacture of yellow toner) Yellow toner (12), The addition of ethylene glycol diacrylate 
of the example 1 of manufacture of yellow toner is changed into 0.2 mass parts from 0.1 mass parts, Low 
softening point material was changed into paraffin wax (Mw=950, Mn=500, Mw/Mn=1.9, penetration 8.6), and it 
prepared like the example 1 of manufacture of yellow toner except for making the addition into 40 mass parts. 
[0248] 
[Table 1] 
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fafSJ^SST A ^ ! manufactur « °f magenta toner and a cyanogen toner) The magenta toner used 
for this invention. As colorant a cyanogen toner A magenta coloring agent (C. I. pigment red 122) And except for 
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[0251]The manufacturing method of a career is explained below. 

[0252](Example 1 of manufacture of a magnetic carrier) As opposed to the monomer mass after carrying out 
mixture dispersion of phenol / the formaldehyde monomer (50:50) to the hyphydrogamy inside of the body 
Magnet.te-part.cles 600 0.25-micrometer mass part which carried out the surface treatment by the titanium 
coupling agent Hematite particle 400 0.6-micrometer mass part was distributed uniformly, the monomer was 
polymerized, add.ng ammonia suitably, and the magnetic particle intension spherical magnetic resin carrier core 

Tno^ 1 i mea i Pa ? C '! dia , meter of 33 micrometers, saturation magnetization 38Am 2 /kg) was obtained. 
L0253]On the other hand, toluene 20 mass part, butanol 20 mass part, water 20 mass part, and ice 40 mass part 
are taken in a 4 mouth flask. After adding mixture 40 mass part of 15 mol of CH 3 SiCI 3 . and 10 mol of 2 (CH 3 ) 
SiCI 2 and also agitating for 30 minutes, agitating, the condensation reaction was performed at 60 ** for 1 hour. 
The siloxane was fully washed with water after that, it dissolved in the toluene-methyl-ethyl-ketone butanol 
mixed solvent, and the silicone varnish of 10% of the solid part was prepared 

^1 ? n hiS SiliC u° n ! Varnisk t0 T'f Xane SO ' id part 100 mass parts ' the ion exchange water of 2.0 mass parts 
and the following hardening agent (1 ) of 2.0 mass parts. Simultaneous adding of the following aminosilane 
coupling agent (2) of 1.0 mass parts and the lower silane coupling agent (3) of 5.0 mass parts was carried out 
and the career coating solution I was produced. With the spreading machine (Okada elaborate company make-' 
Sp.ra Cote), this solution I was applied to the carrier core 100 above-mentioned mass part so that the amount of 
resin coats might serve as one mass part, and the coated carrier 1 was obtained. 



[0255]Thris career was 33 micrometers in 50% particle diameter, the content of the particles of 2/3 or less 
paRicle diameter (2D/3>=) of 50% particle diameter was 3.2 volume %, and the value of SF-1 was 113. 
[0256] 
[Formula 1] 
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[0257] 
[Formula 2] 

(2) (CH 3 ) 2 N-C3H 6 — Si^OCHa) 3 



[0258] 

[Formula 3] 
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[0259](Example 2 of manufacture of a magnetic carrier) By classifying the career obtained in the example 1 of 
manufacture, the coated carrier 2 whose diameter of 50% by volume average is 13 micrometers was obtained. 
[0260](Example 3 of manufacture of a magnetic carrier) By classifying the career obtained in the example 1 of 
manufacture, the coated carrier 3 whose diameter of 50% by volume average is 70 micrometers was obtained. 
[0261](Example 4 of manufacture of a magnetic carrier) The ferrite carrier core material obtained in the example 
4 of manufacture was ground and classified, and, in the diameter of 50% by volume average, the content of the 
particles of 2/3 or less particle diameter (2D/3>=) of particle diameter obtained the ferrite carrier core material 
of 4.2 volume % 50% at 36 micrometers. 

[0262]To the above-mentioned core material, the resin coat was performed like the example 1 of manufacture, 
and the coated carrier 4 was obtained to it. The value of SF-1 of this career was 139. 

[0263]The physical properties of the coated carriers 1-4 which were obtained as for the account of the upper 
are shown in Table 3. 
[0264] 
[Table 3] 
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[0265]Below, the manufacturing method of a charged roller is explained 

[0266](Example 1 of manufacture of a charged roller) To EPDM100 mass part, a proper quantity of conductive- 
carbon-black 40 mass part, paraffin oil 50 mass part, a foaming agent, cross linking agents, and other 
combination drugs were added and kneaded, and the conductive compound 1 was produced Next after carrvine 
out vulcanization molding of said compound to redding made from stainless steel 6 mm in diameter, the outer 
?ooT^ r WaS gr ° Und and the elastic layer 1 which is 3-mm-thick foam was produced 

S^aT^T^I! 015 14 5 maSS Part W3S b ' ended With ether system thermoplasticity methane 
elastomer (Aska C hardness;58) 10 mass part, and melt kneading was carried out for 10 minutes at 180 ** using 

fS^filTh " - 6 ¥Fh ♦ u?^ 3fter the grinder gr ° Und ' * pelletized usin S the sin ^ screw extruder. 

L0268JThe inside diameter obtained the seamless tube of 10.5 [mm] and the thickness 500 [mum] for this pellet 
using the extrusion machine. This tube is called the tube A below 

[0269]Using the same pellet, the disc-like sheet (5 mm in diameter and 3 mm in thickness) was produced with 
heat Pressing, and immersion neglect was carried out for seven days at the paraffin oil which is a softener of 
said elastic layer 1. When the rate of a weight change and volume resistivity before and behind neglect were 
measured w,th this sheet, the rate of a weight change was 0.03%. and volume resistivity is before neglect and it 
rnoSfiA 1 ' 9Xl ° omegacm and neg'ect, and was almost changeless with 2.0x10 6 omegacm 

crvsti ^nlT>^L at °l Sn 6 ? ylene bUty ' ene mbber Chain ' a P°'ystyrene molecule chain, The olefin 

crystal blended with the reverse end conductive-carbon-black of thermoplastic-elastomer (Aska C hardness-58) 

lil^Y™^" * C ° Valent b ° nd 14 maSS Part and has alread y carried out melt kneading to it for 10 

minutes at 200 ** using a pressure type kneader. After cooling, after the grinder ground, it pelletized using the 
smgle screw extruder. The inside diameter obtained the seamless tube of 11.5 [mm] and the thickness 200 
LmumJ for this pellet using the extrusion machine. This tube is called the tube B below 
L0271]Then, after inserting the elastic layer 1 and covering a tube, having blown air into the tube A and 



expanding an outer diameter to it f the tube B was covered with the same method as the outside, and the 
charged roller 1 was obtained. 

[0272]Each characteristic of the obtained charged roller 1 was as follows. 
[0273] 

Electric resistance value; 

Low-humidity /temperature environment (the temperature of 15 **, 10% of humidity, henceforth, L/L 
environment) 1.0 M omega of 1.2M-omega high-humidity /temperature environment (temperature [ of 32.5 ** ], 
80% of humidity, henceforth, H/H environment) surface hardness ; 58 degrees (Aska C) 

[0274]The aluminium foil of 10-mm width is stuck on the periphery of a charged roller, it twists around it, the 
direct current voltage 250V is impressed between rodding and aluminum foil, and an electric resistance value is 
ohm-meter HIOKI31 19 DIGITAL Momega. It is the value measured using HITESTER (made by Hioki E.E.). 
[0275]Surface hardness (Aska C) is performed using the Aska C rubber hardness meter (made by Polymers 
Meter company), and calculates a numerical value by five-point average. Measurement is measured by single- 
sided 4.9N (500g) load. 

[0276](Example 2 of manufacture of a charged roller) In the example 1 of manufacture, the charged roller 2 was 

similarly obtained except making into 28 degrees Aska C hardness of the thermoplastic elastomer using the Aska 

C hardness of the thermoplastic elastomer used for the tube A to 28 degrees and the tube B. 

[0277](Example 3 of manufacture of a charged roller) In the example 1 of manufacture, the charged roller 3 was 

similarly obtained except making into 85 degrees Aska C hardness of the thermoplastic elastomer using the Aska 

C hardness of the thermoplastic elastomer used for the tube A to 85 degrees and the tube B. 

[0278](Example 4 of manufacture of a charged roller) In the example 1 of manufacture, the charged roller 4 was 

similarly obtained except making into 37 degrees Aska C hardness of the thermoplastic elastomer using the Aska 

C hardness of the thermoplastic elastomer used for the tube A to 37 degrees and the tube B. 

[0279](Example 5 of manufacture of a charged roller) In the example 1 of manufacture, the charged roller 5 was 

similarly obtained except making into 76 degrees Aska C hardness of the thermoplastic elastomer using the Aska 

C hardness of the thermoplastic elastomer used for the tube A to 76 degrees and the tube B. 

[0280]<Example 1> yellow toner 1, the magenta toner 1, the cyanogen toner 1, and the black toner 1 were mixed 

with the coated carrier 1 with 8% of toner density, respectively, and the binary system developer of four colors 

was produced. 

[0281]Next, it converted into a main part like drawin g 7 which converted as the developer of color copying 
machine CP2100 (made by Canon) of marketing was shown in drawin g 1, and equipped the intermediate transfer 
belt As a developing sleeve, what adjusted the shape of surface type for the phi16mm SUS sleeve to Rz=9 0 by 
sandblast treatment was used (the combination of a toner is shown in Table 4). 

[0282]The toner electrification control means was equipped in this example, and impressed electromotive force 
was set to —800V. 

[0283]The charged roller 1 is used as charge members. This charged roller 1 is energized in the direction of a 
photoconductive drum, and is made to weld by pressure with predetermined thrust to the surface of a 
photoconductive drum. 

It follows and rotates to rotation of a photoconductive drum 

The^pressure welding part of a photoconductive drum and a charged roller is a charging part (electrification nip 

[0284]Furthermore in this example, the electrification bias voltage to a charged roller is the oscillating voltage 
which superimposed d.rect current voltage (Vdc) and a volts alternating current (Vac) 

L0285jlt .si the ^sc.llating voltage which superimposed direct-current-voltage;-500V volts alternating current- 
frequency f 1000Hz, voltage Vpp1400between peaks V, and a sine wave. and. more specifically, contact 
^^^J'!m Bamg Peripheral surface of the photoconductive drum 1 is carried out uniformly -500V 

[0286]The cleaning unit was removed and it was set as the development contrast 250V and the reversal 

th^h™ T n& d 1 eve,opin g bias which has a discontinuous AC electric field was impressed 

the above-mentioned binary system developer was used, the drawing broth was carried out under 23 **/60% of 
environment, and the fixing examination was done. A result is shown in Table 5 

^rl ZT Tf£ Perf ° rmed under 15 ** /10% and 30 **/80% of environment, and the development result 
which performed the consecut,ve copy of 10,000 sheets was further shown in Tables 6 and 7 using the original 
manuscript of 10% of an image face product ratio. original 

InH 8 !i A ^ ab0V ^ menti0 . ned u mage f ° rming meanS understands th at image quality is also good, the image change 
sat1sfacTorn r y C ° ntam,nat '° n by * consecutiv * ^py are also small, and toner scattering is also dramatically good 

[0289][Fixable valuation method] 

(Fixing starting temperature) Temperature control of the temperature of a fixing assembly heating unit is carried 



out for the undecidedness arrival picture created with the described method at intervals of 5 ** in a 
temperature requirement (100 ** - 230 **), You make it established, rubbing of the obtained fixed image is 
carried out twice in the SHIRUBON paper to which the load of 4900 N/m 2 was applied, and the image 
concentration decreasing rate before and behind rubbing makes temperature used as 10% or less fixing starting 
temperature, it was alike to that extent, and it responded and the following four ranks estimated. 
A: Fixing starting temperature is less than 140 **. 

B: Fixing starting temperature is not less than 140 ** less than 150 **. 
C: Fixing starting temperature is not less than 150 ** less than 160 **. 
D: Fixing starting temperature is not less than 1 60 **. 

[0290](Fixing stability) On conditions with a heating unit preset temperature of 170 **, the undecidedness arrival 
picture created with the described method is fed by 10,000-sheet continuation, and the fixability of the 1st 
sheet and the 10,000th sheet is checked. Rubbing of the obtained fixed image is carried out twice in the 
SHIRUBON paper to which the load of 4900 N/m 2 was applied, and it is assumed that it will be established if the 
image concentration decreasing rate before and behind rubbing will be 10% or less, it was alike to that extent, 
and it responded and the following four ranks estimated. 

A: The 10,000-sheet passage-of-sheets back is established, and it is 10% or less of a decreasing rate the first 
stage. 

B: Although established the first stage, it is not less than 10% of a rate of density lowering of what offsets and is 
not after 10,000-sheet passage of sheets. 

C: Although established the first stage, after 10,000-sheet passage of sheets is offset, and dirt has produced it 
at the rear face. 

D: It has offset in the first stage. 

[0291](High-temperature-offset-proof nature) Fixing temperature is raised, the maximum temperature which an 
offset phenomenon does not generate visually is made into high-temperature-offset free temperature and it is 
considered as the index of offset-proof nature, it was alike to that extent, and it responded and the following 
four ranks estimated. 

A: High-temperature-offset free temperature is not less than 210 **. 
B: High-temperature-offset free temperature is not less than 200 ** less than 210 **. 
C: High-temperature-offset free temperature is not less than 190 ** less than 200 **. 
D: High-temperature-offset free temperature is less than 190 **. 

[0292](Image gloss degree (gross) measurement) Nippon Denshoku Industries PG-3D (theta= 75 degrees of 
stanZZ* T g W ; !, US m f °J T e d T r~°™ ril,iancy measu ^g instrument used for this invention, and the 
n S An ?n g,3SS ° f degree ° f bri " ianCy 96 ' 9 - AS 8 Chart ' nine solid P* teh undecidedness 

SSKltdl S,M " ere outputted on 4024 papers made from w (75s paper) - ° r 0LC - 

[0293](Picture gross difference) Nine solid patch images of 30 mm x 30-mm size are outputted on 4024 papers 
made from Xerox (75g paper, Leger size), or CLC-SKA3 size paper (made by Canon), Sheets were fed on heatL 
rn?o^T et temperature [ of 1 70 ** 1 * nd P">cess speed 1 0Omm/a second of conditions * 
L0294]From a viewpoint of the flattery nature of fixing temperature, the difference of the average gloss value of 
three picture t,p parts at the time of one sheet feeding sheets and the average gloss value ^^X^r^r 

B: A gross difference is less than [ 5 or more ] ten. 
C: A gross difference is less than [ 10 or more ] 15. 
D: A gross difference is 1 5 or more. 

^ 5 l^ kcharacter ; ec °srution in solid ones) 4024 papers made from Xerox (75g paper.) On Leger size or 

chaTattef ofT 5 mmx u's * byCan ° n) ' *T ™ " X ^ SiZ6 ' The which allotted the 

character of 0.5 mm x 0.5-mm size was outputted into red and a blue solid patch image and sheets were fed an 

bS5S£ c^l'LlTZT* ™° ** 1 ^ Pr ° CeSS Speed ^Omm/asecond of cond^ions " 
L0296JThe check method hits rect.linear-propagation light from 30 slant to a patch top character and checks a 

res a D r cnd e ;H V,S 7 h ?n ^ ° f 3 ° degre6S ° f an ° PP ° site hand * to that extent and it 

responded and the following four ranks estimated. ^ z 

nhlrir d *t CarrV J 1 ? Character recognition of the moderate gloss difference to a background and a 

character, and a background does not glare, either. "<".Kgrouna ana a 

B: Character recognition is easy although a character assimilates to a background a little 
C: A character ass.m. ates to a background or a background cannot distinguish a flash character easily 
?0297^i: c Tc r h a a SS '7 at6S t0 \ backsr °r d or ' in - background, a flash character can hardly d stinguish. 
mage of 0 ™ 0 S-mmZ in ^ * COmmercial 75 " d ^- gross outputted the character 

.mage of 0.5 mm x 0.5 mm s.ze on 40 or more glossy paper, and fed sheets on heating unit preset temperature 



[ of 180 ** ] ? and process speed 60mm/a second of conditions. 

[0298]The check method hits rectilinear-propagation light from 30 slant to a character, and checks a character 
visually from the position of 30 degrees of an opposite hand, it was alike to that extent, and it responded and the 
following four ranks estimated. 

A: It is and is easy to carry out character recognition of the moderate gloss difference to a background and a 
character. 

B: Character recognition is easy although a character assimilates to a background a little. 

C: A character assimilates to a background and it is hard to distinguish a flash character. 

D: A character assimilates to a background or, in a background, a flash character can hardly distinguish. 

[0299](OHT transparency) The transmissivity to the quantity of each toner per unit area of the fixed image 

obtained on the OHP sheet is measured, and transparency is evaluated using the numerical value in toner mass 

0.60 dg/m 2 per unit area. The measuring method of transmissivity is indicated below. 

[0300]Measurement of transmissivity uses Shimazu recording spectrophotometer UV2200 (made by Shimadzu 
Corp.), OHP film independent transmissivity is made into 100%, and, in the case of magenta toner, in the case 
of;550 -nm yellow toner, the transmissivity in the maximal absorption wavelength in;650nm is measured in the 
case of;410-nm cyanogen toner, it was alike to that extent, and it responded and the following four ranks 
estimated. 

A: Transmissivity is not less than 70%. 

B: Transmissivity is not less than 60% of less than 70%. 

C: Transmissivity is not less than 50% of less than 60%. 

D: Transmissivity is less than 50%. 

[0301] [Development nature valuation method] 

(Image concentration change) Image concentration is measured with the Macbeth densimeter or a color 
reflection density plan (for example, Colorreflection densitometer X-RITE 404 A manufactured by X-Rite Co.). 
The difference of initial concentration and the concentration after 10,000-sheet durability estimates. 
It exceeds B:0.1% A:0.1% or less, exceeds C:0.2% 0.2% or less, and exceeds D:0.3% 0.3% or less. [0302] 
(Measurement of fogging) Measurement of fogging was measured using REFLECTOMETER MODEL TC-6DS 
(made by Tokyo Denshoku Co., Ltd.), and was computed with the following formula. Few directions of a fogging 
value are good. e 

Fogging (reflectance*) - (reflectance* of standard paper) - (reflectance* of the white solid part of a sample) 

It exceeds B:1.2% A:1.2% or less, exceeds C:1.6% 1.6% or less, and exceeds D:2.0% 2.0% or less [0303] 

(Electr.ficat.on quantity change) Electrification quantity change evaluated the amount of electrification quantity 

value changes after the durable early stages of the developer in a developing container, and 10,000-sheet 

passage of sheets based on the following valuation basis. 

A: Variation is 10% or less. 

B: Variation exceeds 10% and it is 15% or less. 

C: Variation exceeds 15% and it is 20% or less. 

D: Variation exceeds 20%. 

^l (T ?h nS ! er effi k Ciency) Tr u ansf * r ^ciency evaluated the rate of the toner basis weight transferred in the 
paper to the toner basis we.ght whioh developed the developer after 10,000-sheet passage of sheets to the 

^winTvl^ts^ 6 ^ ***** ^ *** ^ ^UdJ^ 

Not less than A:90%. 
It exceeds B:80% and is less than 90%. 
It exceeds C:70% and is less than 80%. 
Less than D:70%. 

^^^s^^ density difference of five points estimated the soiid part picture ° n the ° btained 

Z!! S l exce * ds L C:0 - 2% 0 2% or less - and °*°eeds D:0.3% 0.3% or less. [0306](Charged 
roller dirt) Charged roller dirt observed the roller surface visually, observed the image defect further and 
evaluated it based on the following valuation basis. ™n:ner, ana 

A: As for a defect, a roller surface and a picture are not accepted at all 

B: Although dirt is accepted in a roller surface a little in the second half of durability, don't appear in a picture 
in i n pbture eC ° ** " " * * and Some nonunTrmiiy arTes also 

?nlmvn ^T*!!^ ° f durabilit y- the dirt of a ro "* r surface is severe and nonuniformity arises also in a picture 
[0307](Drum ****) Drum **** observed the drum surface visually, observed the image defect further and 
evaluated it based on the following valuation basis. Turxner, ana 

A: As for a defect, the drum surface and a picture are not accepted at all. 



B: Although the fall of drum surface gloss is accepted a little in the second half of durability, don't appear in a 
pidture. 

C: In the second half of durability, a crack is found in the drum surface a little, and some stripe arises also in a 
picture. 

D: In the second half of durability, a deep crack is found in the drum surface and a stripe arises also in a picture. 

[0308](Drum weld) Drum weld observed the drum surface visually, observed the image defect further, and 
evaluated it based on the following valuation basis. 

A: As for a defect, the drum surface and a picture are not accepted at all. 

B: Although dirt is accepted in the drum surface a little in the second half of durability, don't appear in a picture. 
C: In the second half of durability, dirt is accepted in the drum surface a little, and some nonuniformity arises 
also in a picture. 

D: In the second half of durability, the dirt on the surface of a drum is severe, and nonuniformity arises also in a 
picture. 

[0309]It evaluated like Example 1 except changing into the combination of a toner as changed into <Examples 2 
thru/or 10> example 1 and shown in Table 4. A result is shown in Tables 5 thru/or 7. 

[0310]It evaluated like Example 1 except changing into the combination of a member as changed into Examples 
11 thru/or 13 and the <15 thru/or 18> example 1 and shown in Table 4. A result is shown in Tables 5 thru/or 7. 
[0311]It evaluated like Example 1 except changing into <Example 14> example 1 and changing a fixing member 
into Si roller of the surface hardness from a PFA roller. A result is shown in Tables 5 thru/or 7. 
[0312]It evaluated like Example 1 except using polyester resin of the molecular weight which changes into 
<Examples 1 9 and 20> example 1 , and shows outermost superficial layer resin of a photoconductive drum in 
Tables 6 thru/or 7 from polyarylate resin. A result is shown in Tables 5 thru/or 7. 

[0313]It changed into <Example 21 > example 1, the toner electrification control means was removed, and it 
evaluated like Example 1 except equipping with a cleaning blade. A result is shown in Tables 5 thru/or 7 
[0314]The fixing assembly which changed into <Example 22> example 1 and uses a PFA roller was removed and 
it evaluated like Example 1 except equipping with the belt fixing assembly which uses a PFA tube instead A 
result is shown in Tables 5 thru/or 7. 

[031 5]It evaluated like Example 1 except changing into combination as changed into the Comparative example 1 

Jn^li r example 1 and shown in Tab| es 3 thru/or 7. A result is shown in Tables 5 thru/or 7. 
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[0320] 



[Effect of the Invention]ln this invention, the developer which specified the relation of the weight average 
Str^ * «> <W permeation .h£2£K? of the 



tTert f^e r0 - Ur th e (T . HF t < Tf Uv " f *" ^ ydl ° W toner > tone, and a cyanogen toner is used 

' the f •etrophotogrjph.c properties of each chromatic toner become the same - many -- even if it 
me^e concentration is staged and the ima g e foTmatioT 



[0321]The fixability of a toner image can fully be secured and black toner and other toners can consider it as . 

:~:r^ in the tip ° f * ^ — - ** *. b a Ck :z™rzt*^ a 



t [ S 2 n?,t,l UltiCOl n r t ° ne : i Ca 7 ies out mixed col °^ enough, and color reproduction nature is good and can acquire 
the p.cture excellent in the transparency of the film (OHP) picture for over head projectors 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is an approximate account figure showing an example of the image forming device by which it is 
applied to this invention, and in which it deals. 

[Drawing 2] It is an approximate account figure showing an example of the charged roller by which it is applied to 
this invention, and in which it deals. 

[ Drawin g_3]It is an approximate account figure showing an example of the electro photography photo conductor 
by which it is applied to this invention, and in which it deals. 

[Drawing 4 ]It is an approximate account figure showing other examples of the electro photography photo 
conductor by which it is applied to this invention, and in which it deals. 

[Drawin g 5 ]It is an approximate account figure showing other examples of the electro photography photo 
conductor by which it is applied to this invention, and in which it deals. 

£Dj^g_6lIt is an approximate account figure showing an example of the fixing assembly by which it is applied 
to this invention, and in which it deals. 

^^^ h ^uV^ nX ^ a Z°° Unt figUre Sh ° Wing 3 feasible image formin S device for the j ™ge formation 
method by which it is applied to this invention, and in which it deals. 

[Description of Notations] 

1 Photo conductor 

2 Electrifying means 
5 Transfer means 

4b Developing sleeve 
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